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EXECUTIVE SUMMARY

The Idaho Department of Fish and Gane (IDFG has been conducting an
eval uation of existing and proposed habitat inprovenent projects for
anadromous fish in the Cearwater River and Sal non River drainages over
the last 3 years. Projects included in the evaluation are funded by or
proposed for funding by the Bonneville Power Adm nistration (BPA) under
the Northwest Power Planning Act as off-site mtigation for downstream
hydropower devel opnent on the Snake and Col unbia rivers. This
eval uation project is also funded under the same authority.

A mtigation record is being devel oped to use increased snolt
production (i.e., yield) at full-seeding as the best neasure of benefit
froma habitat enhancement project. Determnation of full benefit from
a project depends on conpletion or maturation of the project and
presence of adequate numbers of fish to document actual increases in
fish production. The depressed nature of upriver anadromous stocks
have precluded measuring full benefits of any habitat enhancenent
project in Idaho. Partial benefit will be credited to the mtigation
record in the interim period of run restoration.

Approaches to evaluate habitat projects and docunent a record of
mtigation were developed in 1984-1985. The | DFG eval uation approach
consists of three basic, integrated |evels: general nonitoring
standing crop evaluations, and intensive studies. Annual gener al
moni toring of anadromous fish densities in a small nunmber of sections
for each project will be used to follow population trends and define

seeding |evels. For nost projects, standing crop estimates of parr
will be used to estimate snolt production by factoring appropriate
survival rates fromparr to snolt stages. Intensive studies wll

determine parr to snolt survival rates and provi de other basic
bi ol ogi cal information that is needed for evaluation of the Fish and
Wldlife program

A physical habitat and fish population data base is being devel oped
for every BPA habitat project in ldaho. The data will be integrated at
each level of evaluation. Conpatibility of data is also needed between
| daho and other agencies and tribes in the Colunbia R ver basin.

In 1986 field work was conducted in five areas: (1) general
density monitoring; (2) anadronous fish introductions above treated
barriers; (3) standing crop evaluations of five barrier renoval
projects; (4) standing crop evaluations of instream and off-channel
devel opments of two projects; and (5) pretreatnent eval uations of
aquatic and riparian habitat for proposed riparian revegetation and
sedi ment reduction projects.

Monitoring of wld chinook populations in lIdaho has denmonstrated a
general increase in production during 1984-86. Generally, both wild
and natural steel head parr production also have increased during this
peri od



In 1986 partial benefits were estimated for projects inplenented

during 1983-1985 (Tables 8 and 9). Partial responses of anadronous
fish to enhancement projects were expressed in ternms of increased parr
producti on. A conplete mtigation record based on increased snolt
yields cannot be developed until the intensive studies define

appropriate conversion rates fromparr to smlt stages and full-seeding
i s achieved

Sone neasures of the relative effectiveness of the various
enhancenent techni ques have been made at |ess than full-seeding
| evel s. Data collected during 1984-1986 indicate that instream
structures have not markedly increased the standing crop of salnon and
st eel head Parr. O f-channel devel opnents of connected ponds and
si de-channel s have shown good potential to increase production in
degraded streans. The addition of new increnents of salnon and
st eel head production through barrier renpval appears to be one of the
nost cost-effective enhancenent project types.
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| NTRODUCTI ON

The I1daho Departnment of Fish and Gane (IDFG conducted an
eval uation of existing and proposed habitat inprovenment projects for
anadronous fish in the Cearwater River and Salnon River drainages
during the period 1984 through 1986. Projects included in the
eval uation are funded by or proposed for funding by the Bonneville
Power Administration under the Northwest Power Planning Act,
Section 704(d), Fish and WIldlife program

The primary objectives of this evaluation and nonitoring project
are: (1) docunent physical changes that result from habitat
enhancement; (2) neasure changes in steel head and chi nook parr/snolt
production attributable to habitat enhancenent projects; (3) determne
project effectiveness to guide future enhancenment activity;
(4) determine benefits in terms of increased anadronous fish production
resulting from each habitat enhancenent project; and (5) nonitor
productivity, levels of seeding, and trends in natural and wld sal non
and steel head popul ations.

The Cearwater River and Sal mon River drainages (Fig. 1) account
for virtually all of Idaho's wild and natural production of sunmer
st eel head and spring and summer chi nook sal non, as well as a remmant
run of sockeye salnon. Approximately 5,687 mles of streanms were once
avai |l abl e to anadronous fish in Idaho, of which some 40% was | ost due
to dam construction on the Snake river and the North Fork of the
Clearwater River (Mllet 1974).

Al'though a majority of the habitat still available to steel head and
salnon is high quality, man's activity in Idaho has degraded nany
streans. Sedi mentation has increased with wi despread |ogging, road
building, and associated activities. Intensive livestock grazing near
streans has renoved riparian vegetation, changed stream norphol ogy, and
accel erated soil erosion. Mning has had profound effects in parts of
the drainages through stream channel alterations, discharge of toxic
effluents, and increased sedinmentation. Irrigation w thdrawal s have
reduced fl ows, limting adult passage and increasing water
temperatures, often to critical levels for steelhead and sal non during
sunmer .

Presently, public agencies, including the U S. Forest Service
(USFS), U.S. Fish and Wldlife Service (USFWS), |daho Departnent of
Fish and Game (IDFG, and the Shoshone-Bannock and Nez Perce tribes are
cooperatively working on solutions to habitat problenms for protection,
enhancement and mitigation of anadromous fish throughout the O earwater
River and Sal non River basins. Although it is generally accepted that
habitat projects increase juvenile production, actual increases and
relative benefits have seldom been quantified in in the field. Under
the Fish and Wldlife program quantification of benefits are needed so
that a record of credit for off-site mtigation on Colunbia R ver
tributaries can be established.
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CLEARWATER RIVER
1.LOLOCR, ELDORADO CR
2. UPPER LOCHSA R

3. CROOKED R
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5 PANTHER c R

6. LEMHI R

7. EAST FORK SALMON R

8. UPPER SALMON R ALTURAS
LAKE CR, POLE CR

9. VALLEY CR
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(RN

Figure 1. Project areas in Clearwater R ver and Salnon River
drai nages, |daho.
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Habi t at enhancement projects are intended to increase either the
amount of habitat or the carrying capacity of existing (usually
degraded) habitat or both. Mgration barriers, such as waterfalls,
cul verts, and water diversions, can be nodified to nake habitat
available that is not being used or is underutilized by anadronpus
fish. EPA has funded or funding has been proposed for a nunber of
these projects in ldaho on Eldorado Creek, Crooked Fork Creek, Crooked
River, the upper Salnbn River, Alturas Lake Creek, Pole Creek,

Johnson Creek, and Boulder Creek (Fig. 1). Juvenil e rearing habitat
can also be added by creating side channels and connecting off-channel
ponds to streans as on Crooked River. Control of toxic discharge from

mning areas (Panther Creek) can elininate partial blocks of anadronous
fish passage and bring polluted stream reaches back into production.
The anmount of sedinent entering streans from nmmjor "point sources,"”
such as mines, can be reduced (Bear Valley Creek) to increase juvenile

survival and carrying capacity. The carrying capacity of streans
potentially can be increased by strategic placenent of instream
structures to reduce sedinentation, increase quality of rearing habitat

for juvenile salnonids and increase hiding or spawning habitat for
adults (Lol0 Creek, Crooked Fork Creek, Wiite Sand Creek, Crooked River
and Red River). H gh velocities in channelized reaches can be reduced
to nmore optinal levels for rearing juvenile sal monids by reconstructing
stream channels to sinulate nore natural conditions (Crooked River).
Finally, riparian zones may be managed to reduce sedinentation and
stabilize stream banks to increase carrying capacity by a variety of
t echni ques, including |Iivestock fencing, revegetation and bank
revetnents.
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METHODS

Eval uation and Monitoring Approach

When the |daho Departnent of Fish and Ganme initiated the Eval uation
and Monitoring project, it was recognized that the best paraneter for
estimating the effectiveness of anadronous fish habitat enhancement
projects was production of smolts. Since it is very difficult and
costly to actually nmeasure or estinate snolt production, an approach
was adopted that estimtes changes in sumer standing crop or density
of salnon and steel head parr at every BPA-funded habitat enhancenent
project in I|daho. Steel head fry density is being used only as a
relative index of abundance because fry are still energing during
sumer, and it is difficult to obtain accurate abundance estimtes at
this tine. Physi cal changes in anadromous fish habitat are measured at
every project.

The need to convert parr response to snmolt response was al so
recogni zed. In 1986 intensive evaluation studies were initiated in the
Sal non and O earwater River drainages that will define the relationship
of summer standing crop of parr to resultant snolt production.
Intensive studies will determne conversion factors that can be applied
to estimated increases in parr production to estimate increased snolt
production for each project (Table 1).

| DFG devel oped a flexible evaluation approach in which intensity of
sampling effort for the projects could vary with time because: (1) lag
time for responses of habitat and fish populations will vary anong
projects; (2) intensive studies repeated every year cannot be justified
for nost projects at current |ow seeding levels; and (3) in many cases,
once basic sanple designs are established and seeding |evels increase,
t he nunber of sanple sections can be increased to gain precision in
post-treatnent eval uations. The schedul e through 1986 of BPA project
inpl enmentations and | DFG nonitoring and evaluation is presented in
Table 2.

Final determ nation of individual project benefits for the purpose
of establishing a full nmitigation record cannot be made until fish
response can be docunented at full-seeding |Ievels. However,
deternmination of the relative nerits of various habitat enhancenent
neasures can be nade earlier and need not be dependent on attaining
ful'l -seeding |evels. Conparison of partial responses of various types
of enhancenment neasures can deternmine the relative nmerit of an

i ndi vi dual technique. Suppl ementation with hatchery fish can, as
supply allows, be used to create full-seeding conditions inmediately
after project inplenentation to allow early realization and

determ nation of project benefits. Stocks used will be conpatible with
the ldaho Anadronous Fish Managenent Plan (IDFG 1985).
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Table 1. Hypothetical exanple of estimated mtigati

habi tat enhancement projects.

on benefits of BPA

Hypot heti cal
Par anet er val ue
A Estimated increase in juvenile density (summer)a 20/100m2
2. Area enhanced? X100, 000m2
3. Estinated increase in juvenile standing crop 20, 000
(summer) within project area a
4, Estimated increase in juvenile standing crop +10,000
(summer) in downstream areas due to enhancementab -
5. Total increase in juvenile standing crop 30, 000
6. Survival factor (juvenile to snolt)b X80%
1. QUTPUT - Annual snolt yield 24,000
POTENTI AL DOLLAR BENEFI TS FROM PROJECTC
8. Annual snolt yield 24,000
9. Survival factor (smolt to adult) X1.07
10. Total increase in adult popul ation 240
11. Dol lar value/adult (catch/escapement factor) X$50
12.  Value of increased adult production $12, 000
13. POTENTI AL QUTPUT - Total annual benefits $12, 000
; Determned from general nonitoring and eval uation.

Determned from intensive survival, production and yield studies.

Qutside scope of habitat enhancenment eval uations.
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Table 2. Schedul e of BPA project inplenentation (1) and eval uation
activities (P = pretreatenent evaluation; M= nonitoring;
E= post-treatment evaluation) in |daho, 1983-86.
Projegt
Proj ect type 1983 1984 1985 1986
Lol o Creek IS | PE E M
El dorado Creek PA I, P I,M E
Upper Lochsa R ver IS | I, P M M
Crooked Fork Creek PA I, P I,P E
Crooked River PA I, P M E
IS I,P I,P M E
BC P I,P E
oc [, M [, M E
Red River BC | I,M M M
I'S [, M I,M I,M E
RR
Pant her Creek SP P M M
Lemhi River | F P M
Upper Sal non River I F P P M
RR M P M
Al'turas Lake Creek I F P M M
Pol e Creek PA M M M
RR M P M
Valley Creek RR P M
Bear Valley Creek SP I,P |, P I,M
RR M P P
El k Creek RR M P P
Marsh Creek RR M P M
Camas Creek RR M M M
BC M M M
Johnson Creek PA I,P I, E I, E
South Fork Tributaries PA I, M
Boul der Creek PA P I,P E
Loon Creek co M M
Sul phur  Creek co M M P
South Fork Sal non co M M M
@ BC - bank/channel rehabilitation; CO = control stream
|F - inproved flows; IS = instream structure; OC = of f-channel

devel opnents; PA - passage; RR = riparian
SP = sedinentation and pollution control.

reveget ati on;

- 8-
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Difficulty of quantifying benefits for mtigation purposes wl|
vary fromproject to project (Appendix A). Easiest to quantify will be
those projects that add a new increnent of production potential, such
as barrier renovals. \Were conplete barriers are renoved, benefits can
be calculated sinply fromthe final estimates of nunbers of anadronous
fish reared at full seeding; where partial barriers are renoved, sone
downward adjustment of estinmated benefits based on pretreatnent
potential wll be needed.

Localized increases in carrying capacity (e.g., instream structures
and riparian fencing) will also be relatively easy to neasure. For
those projects which inprove rearing habitat locally, the benefits can
be nmeasured at full seeding fromthe increase in density relative to
untreated sections.

It will be difficult and costly to estimate benefits for sone types
of general land treatnents, such as road paving, cut-bank seeding and
other projects designed to decrease sedi mentation, especially where a
mnor facet of a nulti-faceted problemis treated. Costs of evaluation
could easily exceed projected benefits for such projects

As nore data are collected to define fish popul ation responses to
physi cal habitat changes, nodels can be devel oped to predict fish
benefits that would result froma predicted physical change in the
habi t at . In addition, the same data and nodel can be used to verify
estimated benefits from a habitat project after inplementation. These
tools will be extremely useful in the feasibility stage of project
devel opment and shoul d provide inval uable assistance to BPA and NPPC in
planning for future direction of the Fish and Wldlife program  These
same data will allow nore accurate estimates of productivity of the
various habitats in |Idaho and assist in devel opnment of realistic
natural production goals in the subbasin planning process

Density Mbnitoring

Because nost anadromous production streams in Idaho are very clear
and have poor conductivity, snorkeling counts by trained observers are
usual ly preferred over estimates obtained from electrofishing. In
| arger streams, electrofishing techniques are neither practical nor
reliable for juvenile fish. Density estimates were obtained by
snorkeling counts for all sections except those in the
hi ghl y-conductive Lemhi River during 1984-1986. Census net hods and
fish population field forns are gresented in Petrosky and Hol ubetz
(1986) . Densities (nunber1100 m#) of juvenile anadronous fish were
nonitored in established sections of project streans. A total of
110 nonitoring sections were sanpled in July-August 1986

C9AD193CB



In 1986 | DFG cal i brated popul ation estinates obtained by snorkeling
with renoval -type popul ation estinmates (Seber and LeCren 1967; Zippen
1958) in streams of different conductivity and water clarity.
Predepl etion population estimates were obtained by snorkeling one day
before el ectrofishing. Section boundaries were block netted on day
two, and fish were renpved by electrofishing in three passes. W then
obtained a post-depletion estinmate by snorkeling before renoving block
nets and rel easing catches. Esti mates obtained by snorkeling were
conpared to two-pass and three-pass renmoval estinates.

Anadronous Fi sh [Introductions

In 1986, chinook fry (510-712/pound) were stocked by truck or
hel i copter above barrier renoval projects. Nunber of spring chinook
stocked in El dorado Creek, Crooked Fork Creek, and Boul der Creek were
199, 000, 156,200, and 99,900, respectively. Johnson Creek received
186, 000 McCall summer chi nook. Chi nook fry were not available in
1984-1986 to establish a popul ation above the Pole Creek project.

The 1985 releases of ripe adult steelhead into El dorado Creek
(1,150: 78% fenal e) and Crooked River (2,030; 79% female) provided high
natural levels of seeding for yearling steelhead in 1986.

Project Evaluations - General

In 1986, the Evaluation and Mnitoring project enphasized obtaining
estimates of summer standing crops of anadronmous fish produced above
barrier renoval projects (El dorado Creek, Crooked Fork Creek, Boul der

Creek, Johnson Creek, and Crooked River). W conducted an eval uati on
of instream structure and of f-channel rearing projects in Crooked R ver
and Red River. Additional pretreatment evaluation data for proposed

riparian and sedinment reduction projects in the Mddle Fork Sal non
River tributaries were also collected in 1986 in Elk, Bear Valley, and
Sul phur creeks.

Project Evaluations - Intensive

The intensive evaluation project was initiated in 1986. A project
bi ol ogi st was hired to conduct the production studies, and plans for
1987 were developed. No field data were collected in 1986.

Partial Project Benefits

The first partial project benefits were estimated in 1986 according
to project-specific approaches in Petrosky and Hol ubetz (1986). The
interimbenefits are expressed in ternms of parr production until
reliable estimtes of Parr-to-snolt survival can be attained fromthe
i ntensive studies.

- 10 -
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RESULTS

Density Mnitoring

Densities of rainbowsteelhead parr and age O <chinook in
established nonitoring sections in 1986 are presented in
Appendix B.  Generally, production of wild and natural steelhead and
chinook increased during 1984-86. W 1d chinook populations in Sul phur
Creek and Loon Creek of the Mddle Fork Sal mon River showed significant
gains from 1985 seeding | evels (Tables Bl6 and B17).

In 1986 popul ation estinates were obtained to conpare snorkeling
and el ectrofishing techniques. Conductivity in the sections ranged
from 40 to 280 unmho/cm and visibility ranged from 2.7 to 7.3 m
(Table 3).

Estimates of juvenile chinook abundance obtained by snorkeling were
generally consistent before and after depletion by electrofishing
(Table 4). El ectrofishing in the Iow conductivity of Eldorado Creek
resulted in a severely biased (but precise) estimate of juvenile
chi nook abundance, whereas snorkeling estinmates were consistent.

Both snorkeling and electrofishin g techniques wunderestinated
abundance of rainbow steel head fry during the tests (Table 5).

Abundance of rainbow steelhead parr was best estinmated by

snorkeling in clear, |owconductivity water and by electrofishing in
hi gh-conductivity water with low visibility (Table 6).

Project Evaluations

In 1986 Phase | pretreatment evaluations of habitat conditions and
fish populations were conducted in the Elk, Bear Valley, and Sul phur
Creek drai nages. Habitat data in the Elk and Bear Valley creek
drai nages were collected through subcontract by USFS Internountain
Forest and Range Experiment Station (Appendix Q). Sanpling in Sul phur
Creek (Appendix D) was designed to conplenent data from the 1985
inventory and problem identification of the upper Mddle Fork and
Sal non River tributaries (OEA 1987a,b).

Standing crop estimates were obtained in 1986 for steel head parr
and age 0 chinook rearing above barrier removal projects in El dorado
Creek, Crooked Fork Creek, Crooked River, Johnson Creek, and Boul der
Creek (Appendix E, Tables El1-E11).

Chinook fry introductions above barrier renoval projects did not
fully seed the rearing habitat of any stream Chi nook densities
decreased with distance below a stocking site in both | ow gradient
(< 2.099 and higher gradient (> 2.09% sections (Table E7). The cl unped
di stribution of chinook near stocking sites contributed to variation in

11 -
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Table 3. Sections sanpled for conparison of snorkeling and el ectrofishing popul ation estimates, June 24 - July 3,

1986.
1986 Sect.i.an, Mean Conductivity Visibility Bl ocknet s

Stream Section date area(m ) wi dth(m (unhos/ cm (m hel d failed
El dorado Creek 2LG 7/2-3 665 8.5 40 4.6 X

Marsh Creek 6A 6/ 26- 27 567 5.4 60 5.3 X
Sal mon R ver Si de channel 6/ 26- 27 367 4.8 185 2.7 X

Crooked River O ogr ande 6/ 30-7/1 667 8.3 190 7.3 X

Big Springs Creek  LEM IA 6/ 24- 25 847 8.6 280 3.6 X

C9AD194CB
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Table 4. Conparison of snorkeling and electrofishing population estimates (dep|etion method) for age O chinook, June 24 - sy 3,

1986.
B L/ I G i [ (béctdvg)
Snorkel i ng - - Snorkel i ng Depl etion +
count Depl etion N (CI)) N (C1)) count post - depl eti on
Stream Section (pre-depl etion) catch 1 catch 2 catch 3  2-pass 3- pass (post - depl eti on) count

El dorado Creek 2LG 903 97 45 1 177 161 734 887
(143-211) (153-170)

Marsh Creek 6A 86 15 10 14 36 154 12 51
(25-65) (39-689)

Sal mon River Si de channel 94 57 14 6 78 14 91
(71-2) (77-81)

57

Crooked River O ogr ande 68 44 11 4 (55-62) (59-1) 10 69

Big Springs Creek  LEM IA 8 4 ! 0 5 2 7
) (5-7) (5-1)

C9AD194CB
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Table 5. Conparison of snorkeling and el ectrofishing popul ation estimates (depletion nethod) for age 0 rai nbow st eel head,
June 24 - July 3, 1986.

@ m  © 0 @ i g (brosieg)
Snor kel i ng ~ A Snor kel i ng Depl etion +
count Depl etion N(CI.) N(Cl.) count post - depl et i on

Stream Section (pre-depletion) catch 1 catch 2 catch 3  2-pass 3- pass (post - depl eti on) count

El dorado Creek 2LG 41 17 19 9 72 58 103

(45-123)

Marsh Creek 6A 1 1 0 1 0 2
Sal mon River Si de channel | 1 0 0 1 2
Crooked River O ogr ande 6 0 3 0 0 3
Big Springs Creek  LEMIA 339 336 139 85 570 560 314 874

(519-620)  (597-661)

C9AD194CB
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Table 6. Conparison of snorkeling and electrofishing population estinmates (depletion method) for age > 1 rainbow steel head,
June 24 - July 3, 1986.

tN ) o W B i (AL
Snorkel i ng N ~ Snor kel 1 ng Depl etion +
count Depl etion N (CI.) N (Cl.) count post - depl et i on
Stream Section (pre-depletion) catch 1 catch 2 catch 3  2-pass 3- pass (post - depl eti on) count
El dorado Creek 2LG 90 17 12 6 56 45 80
(45-E) (51-65)
Marsh Creek 6A 3 2 0 1 0 3
Sal mon Ri ver Si de channel 10 9 4 0 13 0 13
(13-E) (13-14)
Crooked River O ogr ande 12 0 0 0 5 5
Big Springs Creek LEMIA 76 83 19 9 108 113 ! 112

(100-116) (109-117)

C9AD194CB



the standing crop estimates (Tables E2, E4, E6, and ElI). The
estimated survival of chinook fry to summer parr averaged 17% for
El dorado, Crooked Fork, Johnson, and Boul der creeks.

An eval uation of chinook and steel head parr use of sections treated
with instream structures and off-channel devel opments was conducted in
Crooked River and Red River in 1986 (Fig. 2). Analysis of the instream
structure projects indicates that no significant increases in densities
of age O chinook or natural steel head parr can be attributed to the
projects in 1986 (Table 7) (Appendix E, Tables E12-EL6). In Crooked
River, residualized steelhead from snmolt releases apparently preferred
habitat altered by structures (Table E14). O f-channel devel opnents,
including side channels and connected ponds, reared high densities of
age 0 chinook and also reared early life stages of steelhead
(Tables El 4 and E15).

Partial Project Benefits

Numbers of steelhead parr and age O chinook attributed to
inpl emented projects from 1984-1986 are presented in Tables 8 and
9. Analysis of trends from nonitoring data will be used to estimate
benefits in noneval uation years.

Largest benefits (nunmber of parr produced) accrued to date have
been from barrier renoval projects where fish have been avail able

for introductions. Total benefits from off-channel devel opnents have
been relatively small due primarily to the small area involved
(Tables El 7 and E18). W have not detected major increases in parr

densities from any of the four instream structure projects inplenented
in Idaho, although the Lolo Creek project apparently resulted in a
slight increase in steelhead rearing potential.

DI SCUSSI ON

Success of the entire Fish and WIldlife program will be deternined
ultimately by the restoration of runs that are affected by hydropower
operation, particularly the runs of depressed wupriver stocks.
Successful on-site mtigation to increase passage survival through
i nproved flows and bypass systens at main stem Col unmbia and Snhake River
dams is essential to success of off-site mitigation projects, including
the habitat enhancement actions listed in Masure 704(d). The
af orenentioned inprovements are also essential to evaluation of the
full benefits of habitat enhancenent in |daho.

- 16 -
C9AD193CB
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Figure 2.
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Sections and reaches (bl ocks) sanpled in Crooked River and
Red River to evaluate effectiveness of instream structures
for rearing juvenile chinook and steel head, July 14-18 and
August 26-28, 1986.
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Table 7. Mean density (nunber/100n2) by age-group of rainbow steel head and chinook in sections of Crooked River and

Red River that were treated or not treated by instream structures, July 14-18 and August 26-28, 1986.
Treat nent :
control (QO), Bl ocks (Reach)
instream Crooked River Red River Tr eat ment
Speci es, age structure (19 Peri od \ Il Il |V nean E_(P>F)
Rai nbow- st eel head
Age 0 co Jul 12.2 12.3 0.1 0.2 4.59 1.72 (0.28)
Ag 3.2 8.4 0.0 0.2
) Jul 6.7 7.8 0.1 0.2 3.33
Aug 6.3 5.2 0.1 0.3
Age 1 co Jul 10.0 12.2 2.3 3.2 6. 14 0.03 (0.88)
Aug 6.9 7.0 3.1 4.5
IS Jul 5.2 13.5 2.2 1.3 5.84
Aug 5.1 14.0 3.3 2.2
Age > 1 co Jul 10.2 13.5 2.8 3.5 6.70 0.05 (0.84)
Aug 6.9 8.3 3.5 4.8
) Jul 5.6 14.4 2.7 1.6 6.33
Aug 5.2 14.8 4.0 2.3
Chi nook
Age 0 co Jul 11.2 30.6 12.2 34.3 24.6 0.13 (0.74)
Aug 14.4 17.4 20.0 56.9
IS Jul 12.9 19.0 25.4 39.7 26.1
Aug 17.4 19.7 30.9 43.7

C9AD194CB
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Table 8. Standing crops of age 0 chinook attributed as benefits of implemented projects, 1984-86. Project
benefits in nonevaluation years (PB) will be estimated at a later time from monitoring and
evaluation data.

Froject type, Year Age U Lhinook Standing Crop
stream imnlemented 1984 1984 1986 1987 1988

Barrier Removal - Complete

Eldorado Creek 1984-85 - 0 30,319
Crooked Fork Creek 1984-85 - - 17,588
Johnson Creek 1984-85 - PB 23,711
Boulder Creek 1985 - - 28,112

Barrier Removal - Partial?

Crooked River (culvert) 1984 - PB/f 7.413/F
Pole Creek (screen) 1983 0 0 0

0ff-Channel Developments

Crooked River 1984-85 - 12 739
Red River 1985 - - 215

Instream Structures

Lolo Creek 1983-84 PB 0 PB
Upper Lochsa River 1983-84 0 PB P8
Crooked River 1984-85 - PB 0
Red River 1983-85 - PB 0

a8 Benefits from partial barrier removed projects to be calculated as a fraction (1/f) of standing crop
based on analysis of pre-project potential.
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Table 9. Standing crops of steelhead parr attributed as benefits of implemented projects, 1984-86. Project
benefits in nonelevation years (PB) will be estimated at a later time from monitoring and
evaluation data.

rroject type, vear >teelnead rarr Standing Lrop
stream implemented 1984 1985 1986 1987 1988

Barrier Removal - Complete
Eldorado Creek 1984-85 - 0 7,310

Barrier Removal - Partiald

Crooked Fork Creek 1984-85 - PB/f 505/f
Crooked River (culvert) 1984 - PB/f 2,750/f
Pole Creek (screen) 1983 0 376/f PB/f
South Fork tributaries 1986 - - -

0ff-Channel Developments

Crooked River 1984-85 - 0 69
Red River 1985 - - 1

Instream Structures

Lolo Creek 1983-84 PB 2,752 P8
Upper Lochsa River 1983-84 0 PB PB
Crooked River 1984-85 - PB 0
Red River 1983-85 - PB 0

& Benefits from partial barrier removal projects to be calculated as a fraction (1/f) of standing crop based
on analysis of pre-project potential.
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During the period of run restoration, nobst anadronous popul ations
in Idaho will exhibit a wi de range of seeding |evels. The current
under - seeded conditions and the expected trend for increasing steel head
and sal non escapenents as main stem passage conditions inprove preclude
a simple "before and after" conparison of populations to estimate
benefits from habitat projects.

The | DFG general eval uation approach relies heavily on nonitoring
popul ations' trends to define full-seeding levels and separation of
those parts of "final" densities or standing crops due to specific
enhancenment activities (Petrosky and Hol ubetz 1985, 1986). I ntensive
production studies relating spawning escapenents, standing crops of
juveniles, and smolt yields (e.g., Bjornn 1978) will be integrated with
the survey approach of the general evaluations starting in 1987 in
| daho. A conmon data base will be needed to apply results froma snall
nunmber of intensive studies across a broad range of habitats and
st ocks. Monitoring will assist in applying know edge gai ned over tine,
as well as over a broad range of habitat types, and is essential to
estimating partial benefits prior to the project reaching full
maturation and/or the parr densities reaching full seeding.

Parr densities have been determined prinarily by trained snorkel
observers. Sorre bi ol ogi sts have been critical of the accuracy and
reliability of snorkel counts. Conparisons of snorkel counts and
el ectrofishing estimates in typical I|daho anadronous fish streans in
1986 confirned that the snorkel technique is an excellent nethod of
censusi ng sal non and steel head popul ati ons.

In 1986, nost of the evaluation effort was concentrated in areas
above migration barrier renoval projects that were stocked with excess
hat chery spawners or fry. Resul tant densities of parr provided sone
insight into the effectiveness of supplenentation techniques. Adul t
st eel head spawners placed in Crooked River in the spring of 1985 may
have achieved full seeding of the habitat for that year class. In
1986, yearling steelhead densities in Crooked River ranged from
2.4/100 n2 to 16.2/100 n2 (yearlings only).

Stocking with both steelhead fry and chinook fry was very effective
in establishing juvenile popul ations above barrier renoval projects.
For both species, release was acconplished soon after swimup and prior
to the fry being acclimated to the hatchery environnent. The chi nook
fry survival to the parr stage (late sumer) was estimated at 12 to
28% with the nmean survival 17% (Appendix E). Nunbers of chinook fry
that were available did not allow any streamto be stocked at full
seeding as denonstrated by decreases in densities downstream of the
stocking site.

-2l -
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A priority effort for 1987 will be to estimate full seeding in
different habitats in the Salnmon and Cl ear-water drainages. Al so, the
1987 work plans will include expanding the monitoring programto ensure
that a conplete set of representative data will be collected.
Extrapol ation fromintensive study sites to general nonitoring sites
and from one evaluation site to another site will require that
representative data be collected across a range of habitat types found
in the Salnmon River and Clearwater River systens.

The primary intended effect of many BPA habitat projects is a
localized increase in carrying capacity. For projects designed to
inprove |ocal rearing habitat (e.g., instream structures, sone types of
riparian revegetation, flood-plain devel opnent), | DFG reserved
untreated (control) sections within project reaches. As juvenile
popul ations increase and as physical effects of the treatnents
"mture," the differences in densities between treatnments and controls
can be estimated using analysis of variance techniques. Both the
eval uation approach and initial enhancenent rationale for these
projects assume that quantity and quality of rearing habitat is likely
the major limting factor. Mass bal ance anal yses of quantity of
spawni ng and rearing habitat in Fish Creek, Oegon, and in Panther
Creek tend to support this assunption (Everest et al. 1984;
Rei ser 1986).

Only marginal benefits have been detected thus far in evaluations
of four instream structure projects in Idaho (Tables 8 and 9). Many
instream structures in the upper Lochsa River failed within one year,
and no increase in densities of either steel head or chinook parr were
detected in 1984 (Petrosky and Hol ubetz 1985, 1986). In 1985, areas of
Lolo Creek treated with instream structures supported slightly higher
densities of steelhead parr (1.81100 n2); no increases in chinook
densities were detected. Eval uation in 1986 of structure projects in
Crooked River and Red River indicates that instream structures did not
significantly increase densities of either steelhead or chinook parr.

In the lIdaho batholith, deposition of granitic sand is wdely
recognized as a mpjor factor that potentially linits salnonid
popul ations (Platts and Megahan 1975; Bjornn et al. 1977, Konopacky
1984) . Fi sh response curves to fine sedinents in spawning and rearing
areas are being devel oped and refined for the South Fork Sal non River
(Stowell et al. 1983). Drawbacks to general use of the present
sedi ment nodel for BPA project evaluations include the nmodel's reliance
on | aboratory experiments to sinulate natural conditions and the need
to calibrate the model to local conditions.

An alternative to extrapolating benefits fromthe sedinent nodel is
to develop enpirical relationships between sedinentation and fish
popul ations for project streams and statistically predict nean
responses based on neasured habitat change for specific projects
(Petrosky and Hol ubetz 1986 and Appendix F).

- 22 .
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The I DFG nonitoring and eval uation data base is structured for
eventual nultiple regression or nonlinear analysis of the effects of
habi tat change on potential and actual parr production of steelhead and
chi nook. Due to the depressed nature of upriver stocks, the rearing
potential of nost anadronous fish habitat is not being realized and,
therefore, it is difficult to nodel with certainty. However, some
sinmple relationships can be inferred at existing seeding |evels.

Stream gradi ent appears to influence sumrer densities of juvenile
chinook and steelhead in different ways. Chinook parr density appeared
to decrease substantially at gradients greater than 2X (Fig. 3),
whereas the density of rainbow steel head parr tended to increase with
gradient (Fig. 4).

Wthin | owgradient, nmeandered reaches (termed C channels in
Rosgen 1985), sedinent deposition appears to influence chinook and
steel head sinilarly. Densities of both species decreased as the
percentage of sand increased (Figs. 5 and 6).

At least two sorting procedures can be applied to the density
monitoring data to better represent rearing potential and reduce
variation caused by low seeding. As escapenments increase, the higher
val ues from each density nonitoring section could be separated into a
subset to reduce the influence of years when the habitat was the nost
under-seeded.  The renmai ning subset of |ow escapenent val ues woul d be
di scarded as being not representative of the rearing potential

A second sorting procedure was applied in the exanple in
Appendi x F. A pretreatnent projection of benefits (potential parr
production) was calculated for a project proposed in Marsh Creek and
Valley Creek to reduce cattle grazing inpacts and sedinment |evels.
Proj ections were based on a subset of the upper 25th percentile of
densities estimated for a given sedinent class. A logistic
sedi nent-response curve was fit to this subset, and the predicted
asynptote was adjusted to fit the best available estimate of carrying
capacity for unsedinented streans (Figs. FI and F2). Exi sting and
projected sedinent levels for the affected streamreaches were then
used to predict existing and post-treatnent rearing potentials
(Table F).

Post-treatnent evaluations will include estimates of actua
physi cal changes in each reach and the full seeding densities for each
section. Full seeding will be estimted by continued density

monitoring.  The final prediction line for post-treatment eval uations
of benefits can be derived fromthe full-seeding fish response to
sediment and the estimted change in physical habitat.

At the present tine, very few years and very few streams have
provi ded escaperments that were |arge enough to seed habitat at or near

the full rearing potential. As future monitoring provides nore data
regarding full rearing potential, accuracy and precision of these
predictive curves will increase greatly.

- 23 .-
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Figure 4.
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Figure 5.
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Figure 6.
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The data base that is being devel oped through this project will not
only serve to determine the effectiveness of individual habitat
enhancenent projects but will also contribute to the determination of
the effectiveness of najor elenments of the Fish and Wldlife program
such as:

Section 201 Program goal s for anadromus fish

Section 304 Wat er budget and migrant survival

Section 404 Downst ream nmi grant passage

Section 504 Ccean survival, harvest managenent, and
escapenent objectives

Section 704 Wld, natural, and hatchery propagation

Integration of natural and hatchery propagation

Eval uation and nonitoring data will provide a scientific basis for
i nformed deci sions. Pl anner s, managers, resear chers, and
administrators will utilize a common data base to inprove their ability
to effectively perform their tasks.

A data collection system using standardized formats that would
assim | ate physical habitat data, juvenile density data, and spawning
escapenent data fromall sources (fish and wildlife agencies, tribes,
| and nmanagenent agencies, and private entities) into a conmon data base
shoul d be inplenented for the entire Colunbia River basin. This data
base woul d better serve fisheries managers, |and managers, and planners
than the present data collection process.

A common format for collection of a mininum of physical and
bi ol ogi cal data should be established through the Fish and Wldlife
program The exanples in Table 10 are suggested for a common data
base.

The primary neasurenent for effectiveness of habitat enhancenent
measures and the mtigation record should be increased snolt
producti on.

A conplete and accurate determination of a mitigation record cannot
be made until the following conditions are net:

1. The habitat enhancement project is conpleted or at full
mat ur ati on:

2. The fish population affected is observed at a full seeding
level, or the evaluators have determ ned what parr densities
constitute full seeding for the affected habitat type; and

3.  The evaluators have determ ned through intensive studies the
appropriate survival rate from the parr stage (late sumer) to
the smolt stage.

- 28 -
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Table 10. Proposed Idaho common data base for stream habitats.

. Ceneral
1. Subbasin name or code
2. Stream name
3. Northwest Rivers Study reach designation code*
4. Reach or strata code
5. Section code
6. Date of data collection
7. Methods of physical and biological data collection
8. Collector
I'l.  Biol ogical

Fish density by species, race and age class

I11. Physical
1. Geonor phol ogi cal type*
2. Channel type classification for section*
3. Area of sanmple section
4, Length of sanple section
5. Mean width
6. Mean depth
7. Section gradient
8. Habitat class data (displayed by percent of section)*
9. Substrate surface conposition (percent of section in sand,

gravel, rubble, boulder and bedrock)*

¥ Standardi zed nethods will be devel oped.

.29 -
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The Fish and Wldlife Program and this Evaluation and Mnitoring
project should expeditiously strive to achieve the three conditions.

After an enhancenent project has been inplenented and prior to the

time that the aforementioned conditions have been met, |DFG will
construct a partial mtigation record based on estinmated increases in
parr production. At a later tine, the interimparr responses can be

converted to estimated snolt yields. NMnitoring data will be essenti al
to estimate partial benefits during those years that evaluations are

not conducted (Fig. 7). Partial benefits were estimated in 1986
(Tables 8 and 9 and Appendix E), and will be estimted as the data base
allows in future years wuntil the full vyield of benefit can be
det er m ned.

Annual eval uation and nonitoring reports should display project
expendi tures. The following format illustrates the relative cost of
evaluation and nonitoring in relation to inplenmentation cost and
prelinminary/feasibility cost:

| DAHO ANADROMOUS FI SH HABI TAT ENHANCEMENT SUMVARY
POLE CREEK PROJECT

Prel im nary/

Feasibility

activity | mpl ement ati on Eval uati on Tot al

Year anmount anmount anmount armount
1983 $0 $12, 000 $ 0 $12, 000
1984 0 0 600 600
1985 0 0 300 300
1986 0 $12,000 300 300
Cumul ati ve $0 $900 $12, 900

to date

The BPA has enployed a consultant firmto gather the cost data
for each project. That data will be tabulated as it becones
avail abl e. Additional project-specific information is presented in
Appendi ces B-F of this report and the 1984 and 1985 |daho habitat
eval uation reports.
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APPENDI X A



GENERAL AND | NTENSI VE LEVEL EVALUATI ONS

Benefits of BPA-funded habitat enhancenent projects will be defined
in terns of increased snolt vyield. For nost projects, standing crop
estimates of parr will be used to estimate snolt yield by factoring
appropriate survival rates from parr to snolt stages. | ntensive
studies will determne parr to snmolt survival rates and provide other
basic biological information that is needed for evaluation of the Fish
and Wldlife Program

Full seeding is inmportant to evaluate benefits from a habitat
enhancenent project whether the objective is to add rearing habitat or

i ncrease the carrying capacity. Benefits neasured from less than full
seeding conditions pfy underestimate true benefits where rearing
habitat is added (e.g., barrier remval) and be anbi guous where

attenpts are made to increase carrying capacity.

Wiere rearing habitat is added and carrying capacity is reached,
neasured increases in juvenile steelhead and chinook densities
(apparent benefits) will approxinmate true benefits (Fig. Al-A). If

carrying capacity is not reached, true benefits will be underestimted
by neasured increases in juvenile fish densities (Fig. A-B).
Representative stream sections will be sanpled before and after

treatnent to determne extent of use of a stream reach by anadronous
fish, Control reaches (e.g., below a barrier) will also be sanpled to
foll ow annual trends in density, but these data likely will not be used
in final calculations of benefits. Benefits will be calculated from
t heincrease in density frompretreatnent (usually zero) to

post-treatment at full seeding.

Where the project objective is to increase carrying capacity, we
expect that measured benefits will also approximate true benefits when
full seeding occurs (Fig. A-0. Ot herwi se, densities of juvenile
sal nonids nay bear little relationship to the quality of habitat and,
thus, nmeasured "benefits" would be misleading (Fig. A-D). W t hout
full seeding by steelhead and chi nook, we cannot deterni ne whether a
differential in densities between treated and untreated sections
indicates only habitat preferences or true increases in rearing
potential. Conversely, without full seeding, a lack of differential in
densities does not necessarily inply that rearing potential was not
changed by habitat enhancenent. At full seeding, intraspecific
competition for food and space will force juveniles to distribute, thus
assuring that juvenile densities will reflect rearing potential. At
full seeding, benefits will be calculated from differences between
post -t r eat ment densities and densities in control sections.
Pretreatnment data will be necessary to establish conparative baselines
for control and post-treatnment sections.
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In defining the relationship of general level studies to intensive
studies, the data conpartnents depicted in Fig. A2 by square boxes will
be conponents of both general level and intensive |evel evaluations.
The general level studies will be confined to these types of data. The
data collected through this evaluation project in 1984-86 consisted of
this general |evel-type data.

In 1987 the intensive level evaluation will be initiated and data
compartnments depicted in Fig. A2 by circles will be added in |daho.
Data coll ected through other nmanagenent activity and research studies
will conplenent the evaluation data base. These data conpartnments are
depicted by hexagons in Fig. AZ

Integration of these data conponents will assist in defining
realistic estimates of snolt production and adult production which are
depicted in Fig. A2 by triangles.
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Table Bl. Annual trends 1in density (number/lOOmz) of yearling-and-older
rainbow-steelhead and age 0 chinook in established monitoring sections, Lolo
Creek. Sections are listed sequertially, upstream to downstream. Time of
impiementation is indicated by a (/); evaluation years are indicated by
shading.
Species, age Treatment’ Section 83 84 86 87 88
Rainbow-steelhead
Age > 1 IS 8303 -/ 4.4 3.6 2.4
C RUN 1U - 3.9 2.5 1.4
C RUN 7U - - 6.9 2.2
IS 8360 -/ 5.4 6.3 1.3
IS DS 6 - - / 1.0 14.2
o RUN 6D - 2.5 0.4 9.9
Mean - 4.0 3.4 5.2
Chinook
Age 0 IS 8303 -/ 6.3 25.2 38.3
C RUN 1U - 0 7.1 70.7
C RUN 7U - - 0.2 1.1
IS 8360 -/ 0.9 0.6 0.4
IS DS 6 - - / 0.7 1.0
C RUN 6D - 0 0 0
Mean - 1.8 5.6 18.6
@ IS = Instream structure; C = control.

C9AD196(B
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Table B2. Annual trends in density (number/lOOmZ) of yearling-and-older
rainbow-steelhead and age 0 chinook in established monitoring sections,
Eldorado Creek. Sections are listed sequentially, upstream to downstream.
Time of implementation is indicated by a slash (/); evaluation years are
indicated by shading.

Species, age Location’ Section 83 84 85b 87 88
Rainbow-steelhead
Age > 1 AU M - - /0 0
AL 1HG - 0 / 0 11.1
AL 2L6G - 0 /0 4.3
B 1B - 5.1 5.3 8.7
Mean 1.7 1.3 6.0
Chinook
Age 0 AU 2M - - /0 111.6
AL 1HG - 0 /0 2.6
AL 2LG - 0 / 0 61.4
B 18 - 0 0 2.0
Mean 0 0 44.4
Ay = above barriers, upper meadow: AL = above barriers, lower meadow; B = below
barriers.

badult steelhead outplanted.

CChinook fry introductions.
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Table B3. Annual trends in density (number/100m2) of yearling-and-older
rainbow-steelhead and age 0 chinook in established monitoring sections,
Crooked Fork C(reek. Sections are listed sequentially, upstream to
downstream. Time of implementation is indicated by a slash (/); evaluation
years are indicated by shading.

Species, age Location® Section 83 84 85b 87 88
Rainbow-steelhead
Age > 1 A 1A - 0 o / o
A 2A 0.1 0o / 0
A 3A - 0 0o / 0
A 4A - 0 0 / 0.4
B 1B 5.3 5.3 0.8 0.5
B 2B 4.8 5.0 1.8 2.0
Mean 1.7b 1.7 0.4 0.5
Chinook
Age 0 A 1A - 0 0 / 12.3
A 2A - 0 0 / 2a.2
A 3A - 0 0 / 6.4
A 4A - 0 0 / 5.2
B 18 4.3 2.9 0.4 2.3
B 2B 8.6 3.8 0.5 5.8
Mean 2.2b 1.1 0.2 9.4

ap = ahove barriers: B = below barriers.
bpensities above barriers assumed to be zero.

CChinook fry introductions.
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Table B4. Annual trends in density (number/100m2) of yearling-and-older rainbow-steelhead and
age 0 chinook in established monitoring sections, Crooked River. Sections are
listed sequentially, upstream to downstream. Time of implementation is indicated
by a slash (/); evaluation years are indicated by shading.

Reach,
Species, age treatment Section 83 84 85 87 88
Rainbow-steelhead
Age > 1 I1,1S Sill Log A - 0.2/ 1.5 5.9
I,C Control 1 - 0.7 0.5 5.7
11,18 Treatment 2 - - 1.5/ 13.7
I1,C Control 2 - - 2.6 14.0
I11,U Natural 1.2 3.1 - 3.5
Iv,u Meander 1 - - 0. 6.1
Iv,u Meander 2 0.2 0.7 0.1 5.3
Mean 0.7 1.2 1.1 7.7
Chinook
Age O 1,1S Sill Log A - 0 / 31.9 17.8
I,C Control 1 - 0 9.7 12.2
I1,1S Treatment 2 - - 52.4 [ 21.9
11,C Control 2 - - 90.2 29.8
III,u Natural 19.5 32.2 - 57.8
Iv,u Meander 1 - - 91.9 93.4
1v,u Meander 2 4.2 3.8 40.7 50.1
Mean 11.8 9.0 52.8 40.4

a1S = jpstream structure; C = control; U = undetermined treatment.
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Table B5. Annual trends in density (number/100mé) of yearling-and-older rainbow-steelhead and
age 0 chinook in established monitoring sections, Red River. Sections are listed
sequentially, upstream to downstream. Time of implementation is indicated by a
stash (/); evaluation years are indicated by shading.

Reach,
Species, age treatment Section 83 84 85 87 88
Rainbow-steelhead
Age > 1 IT,1S Treatment 2 - -/ 2.3 .2
I1,C Control 2 - - 1.1 1.3
1v,C Control 1 - 1.9 0.3 -
Iv, IS Treatment 1 - 2.2 0.4 -
Iv,C Control 2 3.9 2.7 1.1 3.5
v, IS Treatment 2 1.8 1.6/ 0.8 1.6
v,C Control 2 - - 0.4 19.1
V,BSR Treatment 2 - -/ 0.5 11.4
Mean 2.8 2.1 0.9 6.5
Chinook
Age 0 I1,1S Treatment 2 - -/ 75.4 19.3
I1,C Control 2 - - 39.9 4.1
1v,C Control 1 - 16.9 63.1 -
Iv, IS Treatment 1 - 35.7 99.3 -
1v,C Control 2 11.7 9.8 77.8 34.3
v, IS Treatment 2 15.1 17.0 / 60.2 39.7
v,C Control 2 - - 7.2 49.4
V,BSR Treatment 2 - -/ 8.0 15.1
Mean 13.4 19.8 53.9 27.0

aIS = instream structure; C = control: BSR = bank stabilization, riparian revegetation.
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Table B6. Annual trends in density (number/100m?) of yearling-and-older rainbow-steelhead and
age 0 chinook in established monitoring sections, Panther Creek. Sections are
listed sequentially, upstream to downstream. Time of implementation is indicated
by a slash (/); evaluation years are indicated by shading.

Species, age Locationa Section 83 86 87 88

Rainbow-steelhead

Age > 1 A MO1 - 4.3 8.4 13.3
A PC9 - 7.1 - 12.5
B1,A2 PC6 - 1.1 1.0 2.5
B1,B2 PC4 - 0 + 0.2
B1,8B2 PC1 - 1.0 0.7 0.8
Mean - 2.7 2.0 5.7
Chinook
Age 0 A MO1 - 0 0 0
A PC9 - 0 - 0
Bl,A2 PC6 - + 0 0
B1,B2 PC4 - 0 0 0
B1,8B2 PC1 - 0 0 0
Mean - + 0 0

8 A = above mine effluent; Bl
B2 = below Big Deer Creek.

below Blackbird Creek; A2 = above Big Deer Creek;

b Engineering feasibility, habitat assessment only.

€ Adult chinook outplanted.
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Table B7. Annual trends in density (number/100m2) of yearling-and-older
rainbow-steelhead and age 0 chinook in established monitoring sections,
Lemhi River. Sections are listed sequentially, upstream to downstream. Time
of implementation is indicated by a slash (/); evaluation years are indicated

by shading.
Species, age Location® Section 83 84 86 87 88
Rainbow-steelhead
Age > 1 Big Springs Cr.  LEM-1A - - 44.6 15.8
Lemhi R. LEM-2B - - 20.0 21.5
Lemhi R. LEM-3A - - 15.9 12.7
Bear Valley Cr.  HC-1B - - 1.0 0.3
Hayden Cr. HC-2B - - 0 0.2
Hayden Cr. HC-3B - - 0.5 4.1
Mean - - 13.7 9.1
Chinook
Age 0 Big Springs Cr.  LEM-1A - - 0.5 0.7
Lemhi R. LEM-28B - - 1.4 5.0
Lemhi R. LEM-3A - - 1.7 1.1
Bear Valley Cr. HC-1B - - 0 0
Hayden Cr. HC-28B - - 14.4 0
Hayden Cr. HC-3B - - 7.3 0
Mean - - 4.2 1.1

ap11 sections located above dewatered area.

bEngineering feasibility, habitat assessment only.

-47-
C9AD196(B



Table B8. Annual trends in density (number/100m2) of yearling-and-older
rainbow-steelhead and age 0 chinook in established monitoring sections, East
Fork Salmon River. Sections are Tisted sequentially, upstream to downstream.
Time of implementation is indicated by a slash (/); evaluation years are
indicated by shading.

Species, age Location’ Section 83 84 85° 86> g7 88
Rainbow-steelhead
Age > 1 AW 2 - - 0.2 1.5
AW 3 - - 0 0.7
BW 5 - - 1.2 1.4
BW 8 - - 6.2 2.6
Mean - - 1.9 1.6
Chinook
Age 0 AW 2 - - 0 0.3
AW 3 - - 0 6.5
BW 5 - - 6.0 10.5
BW 8 - - 21.0 1.3
Mean - - 5.2 4.7

aaW = above East Fork weir; BW = below weir.

bpretreatment evaluation by Shoshone-Bannock Tribe.
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Table B9. Annual trends 1in density (number/lOOmZ) of yearling-and-older
rainbow-steelhead and age 0 chinook in established monitoring sections, upper
Salmon River. Sections are listed sequentially, upstream to downstream. Time
of implementation is indicated by a slash (/); evaluation years are indicated
by shading.
Species, age Location® Sectionb 83 84 86 87 88
Rainbow-steelhead
Age > 1 AD 10A - 0 10.9 15.9
AD 9A - 0.2 3.9 11.1
AD 8B - 0 0.8 0.6
AD 8A - 1.9 0.4 1.2
BD 78 - 0.2 0.8 0.2
BD 7A - 1.4 1.2 0.5
BD 6A - - 0.1 0
BW 3BRA - 8.2 3.7
BW 2B - - 2.0 1.1
Mean - 0.8 3.1 3.8
Chinook
Age 0 AD 10A - 28.1 7.1 3.4
AD 9A - 53.2 12.8 6.0
AD 8B - 12.9 1.2 7.6
AD 8A - 97.4 1.4 16.9
BD 78 - 94.7 10.8 1.7
BD 7A - 41.2 17.4 20.2
BD 6A - - 0 0.4
BW 3BRA - - 32.2 70.6
BW 2B - - 2.2 4.1
Mean - 54.0 9.4 14.5
a8 AD = above irrigation diversion; BD = below diversion; BW = below Sawtooth Hatchery

weir.

b Sections 10A, 9A, 8B, 8A, and 7A were initially numbered in 1984 as 1, 2, 3, 4, 5,

and 6

C9AD196CB

, respectively.
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Table B10. Annual trends in density (number/lOOmZ) of yearling-and-older
rainbow-steelhead and age 0 chinook in established monitoring sections,
Alturas Lake Creek. Sections are listed sequentially, upstream to
downstream. Time of implementation is indicated by a slash (/); evaluation
years are indicated by shading.

Species, age Location® Section 83 84 85 86 87 88

Rainbow-steelhead

Age > 1 AL 1A - 0 0.1 0
AL 2A - 0 0 0
A 2 - 0.5 - 1.0
B 3 - 0.5 0.8 0.3
Mean - 0.2 0.3 0.3
Chinook
Age 0 AL 1A - 0.1 0 0
AL 2A - 1.2 0 0.1
A 2 - 6.8 - 5.7
B 3 - 81.9 12.5 12.3
Mean - 22.5 4.2 4.5

2p = above irrigation diversion; B = below diversion; L = above Alturas Lake.
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Table Bll.

Annual trends in density (number/100m¢) of yearling-and-older
rainbow-steelhead and age 0 chinook in established monitoring sections, Pole
Creek. Sections are listed sequentially, upstream to downstream. Time of
implementation is indicated by a slash (/); evaluation years are indicated by
shading.

Locationa Sectionb 83 84

Species, age 86 87 88
Rainbow-steelhead
Age > 1 A 3B -/ 0 0 0.2
A 3A -/ 0 0 0
B 2B - 0 0 0.3
B 2A - 0.8 3.2 3.6
Mean - 0.2 0.8 1.0
Chinook
Age 0 A 38 -/ 0 0 0
A 3A -/ 0 0 0
B 28 - 45.2 0 0
B 2A - 15.5 0 0.3
Mean - 15.2 0 0.1

8 A = abov

Sections
respecti

€ Habitat
project.

C9AD196(CB

e irrigation diversion screen; B = below irrigation diversion screen.

3B, 3A, 2B, and 2A were initially numbered in 1984 as 1, 2, 3, and 4,
vely.

inventory and problem identification; not an evaluation of BPA screening
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Table BI2. Annual trends in density (number/100m2) of yearling-and-older
rainbow-steelhead and age 0 chinook in established monitoring sections,
Valley Creek. Sections are listed sequentially, upstream to downstream.
Time of implementation is indicated by a slash (/): evaluation years are
indicated by shading.

Species, age Section 83 84 86 87 88
Rainbow-steelhead
Age > 1 68 - - 0.2 0.3
3B - - 2.8 0.9
3A - - 3.5 0.7
18 - - 1.3 0.5
Mean - - 1.9 0.6
Chinook
Age 0 6B - - 5.4 0
3B - - 38.6 0.7
3A - - 45.5 3.5
18 - - 15.1 21.9
Mean - - 26.1 6.5

34abitat inventory and problem identification.
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Table B13. Annual trends in density (number/100m2) of yearling-and-older
rainbow-steelhead and age 0 chinook in established monitoring sections, Bear
Valley Creek. Sections are Tisted sequentially, upstream to downstream.
Time of implementation is indicated by a slash (/); evaluation years are
indicated by shading.

Species, age Location® Section’ 83 84° 54 8¢ g7 88
Rainbow-steelhead
Age > 1 AM 98 - 0 0 0
BM 5A - 0 0 / 0
BM 3A - 0.2 0 / 0.8
BE 2A - + 0.1 / 0.1
BE 2B - + 0 /0
BE 1A - 1.1 0 / 3.3
Mean - 0.2 + 0.7
Chinook
Age 0 AM 9B - 5.9 0 0
BM 5A - 5.4 0.2 / 4.1
BM 3A - 2.0 1.0 / 4.7
BE 2A - 4.7 1.9 / 3.0
BE 2B - 1.3 0 / 0.3
BE 1A - 3.2 0.2 / 0.5
Mean - 3.8 0.6 2.1

& AM = above mining area; BM = below mining area; BE = below mining area and Elk Creek.

Sections 2A and 2B were initially numbered by IDFG in 1984 as sections 4 and 5; all
other sections established by Shoshone-Bannock Tribe.

€ Pretreatment and post-treatment evaluation by Shoshone-Bannock Tribe for
“point-source" sediment reduction project.

Habitat inventory and problem identification.
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Table Bl4.

Annual trends in density (number/lOOmz) of yearling-and-older
rainbow-steelhead and age 0 chinook in established monitoring sections, EIk
Creek. Sections are listed sequentially, upstream to downstream. Time of
implementation is indicated by a slash (/); evaluation years are indicated by
shading.

Locationa Sectionb 83 84

Species, age 86 87 88
Rainbow-steelhead
Age > 1 A 2A - 0 0 +
A 2B - - 1.1 0.2
B 1A - - 0.4 0
B 18 - + 1.4 0.6
Mean - + 0.7 0.2
Chinook
Age 0 A 2A - 0.5 0.5 0.9
A 2B - - 6.1 2.6
B 1A - - 2.8 0.1
B 1B - 7.7 1.0 2.9
Mean - 4.1 2.6 1.6

a8p = above B
bsections 2A

CHabitat inv

C9AD196(CB

earskin Creek confluence; B = below Bearskin Creek.
and 1B were initially numbered in 1984 as 1 and 2, respectively.

entory and problem identification.
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Table B15. Annual trends in

indicated by shading.

density

(number/100m2) of yearling-and-older
rainbow-steelhead and age 0 chinook in established monitoring sections, Marsh
Creek drainage. Sections are listed sequentially, upstream to downstream.
Time of implementation is indicated by a slash (/); evaluation years are

Sectionb

Species, age Location® 83 84 86 87 88
Rainbow-steelthead
Age > 1 KN, M 2B - - 0.6 0.3
KN, M 1A 0.2 - 1.0 0.7
MA M 6A 0.4 - 0 0.5
MA M 5A - - 0.4 1.2
MA, M 4B 3 1.0 1.3 1.2
CH,M 2B - - 0.2 0.5
CH,M 1A - - 0 0.6
BV,M 3B - - 1.2 2.1
BV, M 1A - - 1.4 0
MA,C 1B - - 1.5 1.6
MA,C 1A - - 1.7 0.2
Mean 0.6 1.0 0.8 0.8
Chinook
Age 0 KN, M 2B - - 0.4 0
KN, M 1A 16.9 - 23.6 7.2
MA, M 6A 25.9 - 9.7 8.3
MA M 5A - - 35.7 45.4
MA, M 48 21.6 17.9 22.2 26.2
CH,M 2B - - 48.0 12.6
CH,M 1A - - 25.0 14.5
BV, M 3B - - 10.8 28.6
BV,M 1A - - 12.9 7.2
MA,C 18 - - 10.6 1.7
MA,C 1A - - 5.4 0
Mean 21.5 17.9 17.7 13.8

3 Locations: KN = Knapp Creek; MA

Marsh
Creek. Habitat: M = meadow; C = canyon.

Creek; CH = Capehorn Creek; BV = Beaver

b section 4B, Marsh Creek, was initially numbered in 1984 as 1.

C9AD196(B
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Table B16. Annual trends in density (number/100m2) of yearling-and-older
rainbow-steelhead and age 0 chinook in established monitoring sections,
Sulphur Creek. Sections are listed sequentially, upstream to downstream.
Time of implementation is indicated by a slash (/); evaluation years are
indicated by shading.

Species, age Section 83 84 85 rgﬁﬁﬁﬁ 87 88

Rainbow-steelhead

Age > 1 48 - 0 1.0 1.1

4A - 0.2

Mean - 0 0.5 0.6

Chinook

Age 0 4B - 9.2 18.1 62.6

4A - 0.1 25.8

Mean - . 9.2 9.1 44.2
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Table B17. Annual trends in density (number/100m2) of yearling-and-older rainbow-steelhead
and age 0 chinook in established monitoring sections, Camas Creek and Loon Creek

(control stream). Sections are listed sequentially, upstream to downstream.

Time

of implementation is indicated by a slash (/); evaluation years are indicated by

shading.
Location,a
Species, age habitat Section 83 84 85 86 87 88
Rainbow-steelhead
Age > 1 C,0M 1 0.4 0.8 1.9 4.6
C,DM 2 - 2.5 1.0 0.4
c,C CAM-1 - - 6.8 1.8
L,CM 1 - - 1.7 4.0
L,CM 2 - - 1.4 4.0
L,C LNM-1 - - 0.2 9.1
Mean 0.4 1.6 3.8 4.0
Chinook
Age 0 C,DM 1 2.5 0.8 3.0 10.0
C,0M 2 . - 1.3 3.6 5.2
C,C CAM-1 - - 2.1 0.2
L,CM 1 - - 3.3 19.8
L,CM 2 - - 3.3 44.8
L,C LNM-1 - - 1.7 25.4
Mean 2.5 1.0 2.8 17.7
& Stream: C = Camas Creek; L = Loon Creek. Habitat: DM = degraded meadow; C = canyon;

CM = control meadow.
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Table B18. Annual trends in density (number/lOOmz) of yearling-and-older rainbow-steelhead
and age 0 chinook in established monitoring sections, South Fork Salmon River.
Sections are listed sequentially, upstream to downstream.
is indicated by a slash (/); evaluation years are indicated by shading.

Time of implementation

Species, age Stream Section 83 84 85 86 87 88
Rainbow-steelhead
Age > 1 South Fork Stolle-1 - 0.2 1.1 1.0
South Fork Stolle-2 - - 0 0.1
Dollar Creek 1 - - - 1.9
Six Bit Creek 1 - - - 0
Mean - 0.2 0.6 0.8
Chinook
Age 0 South Fork Stolle-1 - 14.6 75.0 19.0
South Fork Stolle-2 - - 7.5 19.7
Dollar Creek 1 - - - 0
Six Bit Creek 1 - - - 0
Mean - 14.6 41.2 9.7
-58-
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Table B19.

Annual trends in density (number/lOOmz) of yearling-and-older rainbow-steelhead
and age 0 chinook in established monitoring sections, Johnson Creek and
tributaries. Sections are listed sequentially, upstream to downstream. Time of
implementation is indicated by a slash (/); evaluation years are indicated by
shading.

Stream,a b
Species, age habitat Section 83 84 87 88
Rainbow-steelihead
Age > 1 J,MA M1 - 0.6 / ¢ 0.3
J,MA M2 - 0.2 / 0 0.5
J,MA M3 - 0.8 / 0 0.3
S,MA M2 - 0 /0 -
R,MA M1 - 0 /0 0
J,CA PW1A - 0.5 / 0.2 0.1
J,CA PW3A - 8.1 / - 9.3
J,(B PW3B - 3.1 - 0.7
Mean - 1.7 + 1.6
Chinook
Age 0 J,MA M1 - 0 / 2.8 17.4
J,MA M2 - 0 / 0.3 21.3
J, MA M3 - 0 / 1.6 5.2
S,MA M2 - 0 / 8.0 -
R,MA M1 - 0 / 4.0 15.8
J,CA PW1A - 0 / 0.8 1.0
J,CA PW3A - o / - 13.6
J, (8 PW3B - 0 - 0
Mean - 0 2.9 10.6
@  Stream: J = Johnson Creek: S = Sand Creek; R = Rock Creek. Habitat: MA = meadow above
barriers; CA = canyon above barriers; CB = canyon below barriers.
b Pretreatment survey.
o

C9AD196(B

Success of chinook introductions evaluated through subcontract.
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Table B20.

Annual trends in density (number/lOOmz) of yearling-and-older rainbow-steelhead and
age 0 chinook in established monitoring sections, Boulder Creek and Little Salmon

River.

Sections

are

listed

sequentially,

upstream to downstream.

Time of

implementation is indicated by a slash (/); evaluation years are indicated by shading.

Species, age Stream Location® Section 83 84 85 87 88
Rainbow-steelhead
Age > 1 Boulder Cr. A 1 6.3 3.7 / 6.8
Boulder Cr. A 2 2.7 7.5 / 5.3
Boulder Cr. B 3 8.1 13.3 -
Boulder Cr. B 5 4.9 16.8 24.1
Little Salmon R. B 1 - 13.2 9.8
Little Salmon R. B 2 - 10.1 14.8
Mean 5.5 10.8 12.2
Chinook
Age 0 Boulder Cr. A 1 0 0.4 / 3.7
Boulder Cr. A 2 0 0 / 0
Boulder Cr. B 3 2.5 3.9 -
Boulder Cr. B 5 1.8 4.2 18.1
Little Salmon R. B 1 - 0.1 0.1
Little Salmon R. B 2 - 1.3 2.8
Mean 1.1 1.7 4.9
3@ A = above Boulder Creek barrier; B = below barriers.

b Chinook fry introduction.

C9AD196(CB
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Aquatic and Riparian Habitat
Conditions of the Bear Valley Area, 1986

Submitted to Terry Holubetz
Idaho Department of Fish and Game
January 1987

William S. Platts
Michael L. McHenry
Richard J. Torquemada

United States Department of Agriculture, Forest Service
Intermountain Forest and Range Experiment Station
Boise, ldaho
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| nt roducti on

To improve stocks of anadromobus fish wthin the Colunbia
Basi n, and in accordance with the Congressional mandate to
protect, mtigate, and enhance fish populations inpacted by dans
and the development of hydroel ectric power in the Pacific
Nor t hwest (Pacific Nor t hwest El ectric Power Pl anning and
Conservation Act of 1980), a nunmber of stream enhancement

projects are planned, or are being constructed in the National
Forests of 1|daho. These activities are supervised by the Idaho

Department  of Fish and Ganme and funded by the Bonneville Power

Adm nistration (BPA), with the overall goal of increasing nunbers
of anadromopus sal noni ds, t hrough stream rehabilitation and
enhancenment .

In sone cases stream enhancenent projects have been poorly

designed wth little regard to their effects on physical habitat
and the various |life history stages of anadromous sal moni ds
(Buell 1986). Addi tionally, i nadequate effort has been nade to

document exi sting habitat conditions and the post-treatnment
effect . of stream inprovenents. Meani ngf ul enhancenent efforts

must be acconpanied by careful description of  habitat conditions

not only before enhancenent activities, but in the years
following enhancenment, so that effective rehabilitation efforts
can be identified and docunmented. In an era of dimnishing

budgets, the rmanagement of anadronous fisheries nust beconme cost-

effective.
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In Bear Val ley Creek, rehabilitation efforts have been

directed towards an abandoned 900 acre ‘dredge m ne, whi ch has
caused severe streambank instability and sedinment | oadi ng.
M ner al exploration for the rare earth met al s; col umbi um
yttrium and and tantalum began in 1955, The primary value of

these netals was derived from their inportance to the vacuumtube

el ectronics industry, so commercially profitable mning for them
in Bear Valley was short-lived, and canme to a halt at the end of

the decade.

The environmental effects of these mnmning operations have
proven to be severe because of poor nanagenent, and planning. No
effort was made upon completion of mning to rehabilitate or
return the stream to original conditions. Canals constructed to
divert stream water from Bear Valley Creek and its tributaries

were poorly constructed, resulting in both frequent dewatering

and sedi ment i nnudati on when canals were breached (Platts and
Rountree 1972). Initial restorative efforts were undertaken in
1969, including <closing the min canal, releasing Bear Valley to
find its own channel, and excavation to divert the main channel

away from tailing ponds. These efforts largely failed; the new
channel could not resist the streams erosive power , and |large

anpunts of tailing and bank materials were punped downstream It
has been estimated that since 1969, at |east 500,000 cubic vyards
of fine deconposed granitic material has been eroded from the two
mles of stream bank and areas adjacent to the dredge mne

(Konopacky et al 1986).
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The ecological , sociological and economc inpact of various
|l and managenent activities have been trenmendous. Platts (1968)
estimated that the dredging operation directly altered about
three acres of anadronpbus spawning habitat. Downstream i npacts,
including 1loss of spawning and rearing habitat for anadronobus
sal noni ds have also been severe. Hi storically, because of
excellent water quality, |low channel gradient, and in conbination
with abundant rubble and gravel channel substrates, Bear Valley
has supported Ilarge runs of chinook salnobn and steelhead trout.
Chi nook redd counts prior to the 1950's ranged from an estinmated
600 to 1200 each year. However . redd counts have shown a
continual decrease since 1955 (Figure 1).

A three-year rehabilitation project is being inplemented in
the Bear Valley area) consisting of the construct ion of a
floodplain and the stabilization of slopes along Bear Valley
Creek throughout a portion of the previously dredge mned area.
The floodplain construct ion involves excavating 80,000 cubic
yards of sand , sedinents, and rocks along the existing stream
channel to provide enough capacity for high spring runoff flows
and to protect the banks from erosion (Konopacky et al. 1986).
Dredge banks have been pulled away from the stream course,
stabilized with boul ders, synthetic coverings, and riparian
pl antings. The benefits of this project are expected to increase
chinook and steelhead reproduction and early age-class survival
primarily because of sedinment reduction. However, it wll Dbe
difficult to seperate the input of sedinment from other |and-uses
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Figure 1. Redd counts in Bear Valley Creek and Elk Creek 19574985.

Data from Pollard (1985).
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such as grazing, |ogging, and natural sources. Addi tionally,
escapement levels of anadronpbus salnonids are likely to flucuate
in response to downstream influences of comercial/sport fishing,
and passage problenms over hydroel ectric dans. These probl ens
will likely hanper the evaluation process.

The other conponents of this study, E k Creek, and its major

tributary Bearskin Creek, have also been inmpacted by |oading of

fine sedinents. In BElk Creek, sedinmentation has i ncreased above
nat ur al rates because of logging and |ivestock grazing and nass
erosion in the Bearskin Creek. These non-point sources of fine

sediment are considered responsible for the decline in anadromous
salmonids that historically thrived in the drainage (Figure 1).
In order to evaluate the effectiveness of exisiting and
future stream rehabilitation projects within the Bear Valley
drai nage, pre- and post-project physical habitat conditions rnust
be documented. Bi ol ogi sts of the U.S. For est Servi ce,
Intermountain Station, were contracted by the Idaho Departnent of
Fish and Gane to docunent the aquatic and riparian habitat of
Bear Vall ey, El k, and Bearskin Creek, during 1986. This report
includes pre-‘treatnment data for that calendar year only and nmakes
no attempt to evaluate or recomend treatnents for the Bear

Val | ey drainage.
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Study Area Description
Bear Valley Creek, 55 km long, joins Mirsh Creek to form the

Mddle Fork Salnmon River (Figure 2). Elk Creek, 35 km long, is

the |l argest tributary to Bear Valley Creek. Oher, inportant
tributaries of Bear Valley Creek include Wom ng, Fir, Sack,
Cache, and Pole Creek. The drainage is located entirely wthin

the Boise National Forest, although 6.3 km of Bear Valley Creek

runs through privately owned patented | ands. The area is |ocated
in the Ildaho batholith, a cryopl anat ed granitic upland,

characterized by alluvial deposits of highly erodible, poorly
devel oped soi Is. Streams within the Bear Valley area are

generally of Jlow gradient, and have a high neander ratio.

Vegetation and dimate

Climatic conditions in the Bear Valley drainage are anong
t he most severe in | daho (Platts and Nel son 1986).

Preci pitati on averages about 55 inches annually; approxi mately

75 percent of which falls as snow during long, cold wnters in
which the January nean tenperature is 0 F. Summer weather is
normally warm and dry, but is subject to occasional intense

convecti onal storns.

Hi ghl and vegetation is conposed of Englemann spruce (Picea

endl enanni ), subal pine fir (Abies | asiocarpa), with Jlong-term

seral stands of |odgepole pine (Pinus contorta) descending to the

valley floor. Val ley floor vegetation is predomnatly grassy

with wupland areas dominated by Idaho fescue (Eestuca jdahoensis)
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Table 1. U'S. Forest Service study site nunbers, EPA strata and section, and
collection years of habitat/fish data in the bear Valley drainage.

USFS EPA BPA EPA Habitat* BPA Fi sh
Steam Section Strata - Secti on Data (Years) Data (Years)
Bear Valley Creek
Upper Dredge ie 9 B 85 84, 85
Lower Dredge e 9 A 85 84, 85, 86
Big Meadows = 7 - - ———=
Mace Creek 4 7 - - ———
Pol e Creek ge S A 85 84, 85, 86
Campsite 6" 3 A 85 84, 85, 86
Poker Meadows 1= 2 A 85 84, 85, 86
Fir Creek 14 2 B 85 84, 85, 86
El k Creek
Corduroy Mlws. 9 z A 83 . 84, 85, BS
Canyon 10 i B 85 ez, &8s
Bear ski n 11 1 A 85 85. 86
Guard 12 1 B 85 84, 85, 86
Bear skin _Creek
Upper Bearskin 7 3 A 85 85
Lower Beat-skin 8 2 B 85 85

« OEA inventory
©® Sections established and sanpled by the Shoshone-Bannock Tribe in

1984- 85.
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and Columbia needl egrass (Stipa colunbiana) grading into a

tiparian ecosystem containing a variety of (grasses, sedges, and

willows. Representative riparian species include water sedge
(Carex aquatilis), beaked sedge (Ce rostrata), bl uej oi nt

(Cal anpgrostis canadensi s), and several species of wllow (Salix
spp.).

Fisheries

Resident fish species in the Bear Valley drainage include
sever al speci es of sal nonids, including rainbow trout (Salno
gairdneri), cutthroat trout (S__clarki), brook trout (Sal vel i nus
fontinalis), bull trout (S confluentus), and nmountain whitefish

(Prosopium williamsoni). The Bear Val | ey drai nage has

historically been an inportant spawning tributary for anadronpus

spring chinook sa 1l mn (Oncorhynchus twchawytscha), and summer
steel head trout (Salmp _gairdneri). The Idaho Departnment of Fish

and Gane mmnages Bear Valley salnon and steelhead stocks as wld

runs and prohibits stocking of hatchery strains into the
dr ai nage. Because of their current depressed population status,
sport angling for these species is also prohibited. As an
addi ti onal conservation measur e) t he Sho- Ban tribe has
voluntar i |y ceased cerenpnial and subsistence fishing operations

in the drainage.
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Met hods

This study was designed to docunent the pre-treatnment

physi cal conditions found in Bear Vall ey Creek and its
tributaries. To neet these objectives, el even nmonitoring
stations were established over nine different “strata” in the
Bear Valley drainage (Figure 2). Stratification was wused to

isolate the natural wvariation of the different geonorphic/stream
conditions encountered in the drainage . Strata were identified
within the drainage based upon variables such as percent slope,

stream depth, depth, and velocity (IDF& Personal Conmunication).

Si x, three, and two stations were located in Bear Valley Creek,
El k Creek, and Bearskin Creek, respectively. Each stat ion
consisted of 21 permanent transects |ocated perpendicular to

streant| ow. Transects were spaced at 30-foot intervals to cover

600 linear feet of stream Three additional stations, part of an
ongoing U. S. Forest Service livestock grazing-fishery interaction
st udy, were also wused as nonitor inq sites. In these sites,

located in conjunction with 1 ivestock exclosures of Bear Valley
Creek (2)) and Elk Creek, 60 transects of the upper control were
selected for evaluation. Per pendi cul ar transects were placed at
10 foot intervals to cover 600 1 inear feet of stream The
respective study sites, strata, and nunbering scheme are depicted

in Table 1.

Physi cal Habi tat  Vari abl es

Physi cal neasurenents of aquatic and riparian condition were
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conducted at each nonitoring area using the intensive transect
sanpling nmethodology of Platts et al (1983). At each transect a
battery of measurements were t aken. Specific types of
measurenments included:

rphi i Vari abl

1. Channel surface substrate naterials
% Boul der 0304.8 m

% Rubble (76.1-304.7 nm

% Gravel (4.74-76.0 nm

% Large Fines (0.84-4.75 mm

% Snmall Fines (<0.83 mm

mo Ow>

2. Substrate Enbeddedness (%
3. Stream Wdth

4, Stream Depth

5. Pool -Riffle Wdth

6. Pool Feature and Rating
7. Bank Angle

Bank Under cut
Bank Water Depth

w >

8. Instream Vegetative Cover

Riparian Variabl
1. Stream Habitat
2. Stream Cover
3. Streanmbank Alteration (%
4. Streanbank Stability (9%

5. Vegetati on Over hang

Al techniques are fully described in Platts et. al. (1983).

Physical habitat variables were collected during August of 1986.
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Statist ical analysis was performed wusing an [IBM PC and SAS

software (Ray 1982).

Fish Popul ati ons

Density of resident and anadronpus fish species were
obtained by the ldaho Departnent of Fish and Gane during August
of 1986. Censuses were conducted using snorkeling techniques
within the study areas of the different strata. Al t hough snorkel
censuses were made in all strata of the Bear Valley drainage, we
reported only those strata in which physical habitat was nmeasured
in 1986. The data was sunmarized both in tabular and graphic

form in Appendix 2.
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RESULTS

Physical Habitat- Bear Valley Creek
Strata 94Jpper(l)/Lower Dredge(2)

Two sites were sanpled in strata 9. The dredge sites are
actually located above the dredge nine and represent habitat that
has had little inmpact from human activities. The two sites were
quite simlar in terns of physical habitat (Tables 2 & 3). 1In
strata 9, gradient exceeds 2% as a result, riffle area conpriseb
22.5% and 36.5% of the area of sites 1 and 2, respectively.
Stream width and depth are considerably less than in downstream
sites reflecting the headwater |ocation of these sites.

Channel substrates are dom nated by gravel, rubble, and
boul der at both sites, whil e enbeddedness |l evel s averaged 59.4
and 49.5% the lowest encountered in Bear Valley during 1986.
Because these sites are |ocated above the mned area, substrate
and enbeddedness conposition in strata 9 are probably the closest
measure of “natural” substrate condition wthin the drainage.
However, embeddedness levels in downstream strata could be
naturally higher, as the higher gradient in strata 9 probably
pronotes transportation of smal ler sedinments, whi |le aqggradat ion
is the dom nant process in the lowgradient stretches of the
| oner strata. Additionally the contribution of other sedinment

sources) including natural are unknown.

Ri par ian and streambank conditions in strata 9 were
generally good. Habi t at type averaged eighteen, t he hi ghest
encountered on Bear Valley Creek. This neasurenent reflected the
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Tabl e Z--Aquatic physical habitat and riparian condition at the Bear Valley Upper
Dredge site, 1986

Bear Valley Upper Dredge (USE' S site 1)

Vari abl e X S.D. C.I.

Vat er Col umm
Stream width (feet)
Stream depth (feet)
Riffle wwdth (%
Pool width (%
Pool feature
Pool rating

~N N =

[eNeN NG NorNe)

St reanbanks
Bank angle (R 102. 61(
Bank undercut (R

10. 0) 42.3(33.7) 14.4-9.8(40.6-1
0.2(0.0
Bank water depth (R (ONN{

RN
~—
oo
N

—

o

RN

SN—

Channel
% fines (<.88 nm 13.
%fines (.88-4.75 mm 16.
% gravel 45.
% rubble 18.
% boul der 6.
Substrate enbeddedness (% 59.
I nstream veg. cover 3.

OO NNN O

Ri parian
Habitat type (R 18.2 . 6-27.8)
Bank cover stab. (R 85.0
Stream cover (R 2.7
Bank alteration (R 34: 4
5

Veget ati on overhang (R 0.

R) Right Bank

Arithmetic nean
Standard devi ati on

(
1
2
395% Confi dence interval
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Tabl e 3--Aquatic physical
dredge site, 1986

habitat and riparian condition at the Bear Valley |ower

Vari abl e

Bear Valley Lower Dredge (USFS site 2)

S.D. C.I.

Wit er  Col umm
Stream width (feet)
Stream depth (feet)
Riffle wdth (%
Pool width (X)
Pool feature
Pool rating

St r eambanks
Bank angle (R
Bank undercut (R
Bank water depth (R

Channel
% fines (<.88 mm
%fines (.88-4.75 m)
% gravel
% rubbl e
% boul der
Substrate enbeddedness (
I nstream veg. cover

Ri parian
Habitat type (R
Bank cover stab. (R
Stream cover (R
Bank alteration (R
Vegetati on overhang (R)

coocoow
OOOIOI'\)QO

ccd

P ooioobd~o

% 4

o
NP NEE

PoohrooO
WwoNnpnOooOD D

4.4-31.1
1) 39. 8- 126

4(5. 8) (5. 8-30.0)
.9(20. 1 (3
0.6(0.7) 1.2-3.7(1.
9(26.9 (0.
4(0. 4) (0.

87u2n
1-3 )
0-89. 2)
0-1 n

) 0.0-89.7
0.0-1.2

R Right Bank

Arithmetic nean
Standard devi ati on

(
1
2
395% Tonfidence interval
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heavy willowtree riparian cover present at the sites. Bank
cover stability averaged 85.0 and 86.8% for the upper and |ower
sites, respectively. Simlarly, vegetation overhang was the
hi ghest observed in Bear Valley Creek in 1986, averaging 0.65
feet for both banks in site 1 and 0.35 feet for site 2.

Streanmbank alteration, a qualitative measure of natural and
artificial damage to the streanbank structure were exceptionally
low (Tables 2 & 3). The conparitively high ratings of the
physical habitat within strata 9 reflect the Jlack of |and-use
impacts on the sites. Downstream influences of the dredge mning
operation, as well as grazing and |ogging, have significantly

i npacted both channel and riparian habitat downstream

[ -Dr n
The dredge mne area has been rehabilitated through the
efforts of the Sho-Ban tribe and Montgonery Engineering Conpany,
wth funding provided by the BPA No sites were established or

sanpled in this strata in 1986.

r 7- Bi k(4
Two existing USFS study sites were incorporated in strata
seven for nmonitoring purposes by the Idaho Departnment Fish and
Game (I1DFG. These sites are both located adjacent to |ivestock
exclosures that prevent cattle from grazing on approximtely 600
1i near feet of stream The upper control area (existing

management)  of each |livestock-fishery site was chosen for
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noni toring. Results for 1986 are repor ted in Table 4 (Big
Meadows) and Table 5 (Mace Creek). H storical data concerning
the livestock-fishery interaction studies from the 1975-1985
period are summarized in Platts and Nelson (1986).

In strata 7, physical characteristics are vastly different
from strata 9. Stream wdth and depth have increased by 2-3
times, while gradient has decreased to approxinmately 1.0% The
resultant stream is characterized by reduced stream velocity,
hi gh meander ratio, and an abundance of pool habitat. Pool

habitat dominated both sites averaging 91.9 and 97.9% of site 3

and 4, respectively. Pools are formed entirely by channel
characteristics, as large organic debris was not seen below
strata 9.

Gravel and rubble substrates were abundant conponents of the

channel in both sites (Tables 4 & 5). Chi nook sal nbn spawni ng
activity was observed in gravel /rubble substrates wthin the
upper Mace Creek site in 1986. However these spawning areas may
have been significantly degraded by fine sedinent. Surf ace
substrate conposition of both large and small fines was an
aver age of 38.5% greater in strata seven than in strata nine.

This probably reflects a conbination of sediment from the dredge
m ne and other sources, as well as deposition processes that
occur wthin this low gradient strata. Substrate enbeddedness
mmc the increase in fine sedinent, averaging 66.2 and 72.4% for
both sites. Unfortunately, wth present nethodology it would be

impossible to determine the relative contributions of sedinments
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Tabl e 4- Aquatic physical habitat and riparian condition at the Bear Valley Big
Meadows site, 1986

Bear Valley Big Meadows (USFS site 3)

Vari abl e ’ S.D.2 C.I.3

Wt er Col umtm
Stream width (feet) 24. 8 5.2 14.4-35.1
Stream depth (feet) 0.9 0.3 0.4-1.4
Riffle width (% 8.1 21.2 0.0-49.9
Pool width (% 91.9 21.2 50.1-133.7
Pool feature 5.0 0.0 5.0-5.0
Pool rating 3.5 0.5 2.5-4.8

St r eanbanks
Bank angle (R 114.9(98.9) 53.9(49. 4) 8.8-221.1(1.6-196.2)
Bank undercut (R) 0.3(0.3) 0.5(0.4) 0.0.1-3(0.0-1.1)
Bank water depth (R 0.3(0.4) 0.5(0.6) 0.0-1.3(-0.7-1.6)

Channel
% fines (<.88 m) 19.8 14.6 0.0-48.6
% fines (.88-4.75 mm) 13.8 12.1 0.0-37.0
% gravel 59.3 21.0 2.6-26.8
% rubbl e 4.9 4.7 0.0-18.0
% boul der 2.4 5.5 0.0-13.3
Substrate enbeddedness (% 66. 2 15.4 35.9-96.5
I nstreamveg. cover 3.7 2.5 0.0-8.6

Ri parian
Habitat type (R 8.3(7.5) 5.1(3.0) 0.0-18.3(1.5-13.4)
Bank cover stab. (R 57.2(56. 2) 27.5(26.0) 3.2-111. 3(4.9-107. 2)
Stream cover (R 1.8(1.8) 0.4(0.4) 0.9-2.7(1.0-2.4)
Bank alteration (R 56. 7(60. 7) 24.1(23.9) 9.1-104.2(13.7-107.7)
Veget ati on overhang (R) 0.2(0.1) 0.3(0.2) 0.0-0.7(0.0-0.7)

R Right Bank

Arithmetic nean
Standard devi ation
95% Tonfi dence interval

wWN - —
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Tabl e S-Aquatic physical
Creek site, 1986

habitat and riparian condition at the Bear Valley Mce

Vari abl e

Bear Valley Mace (USPS site 4)

S.D.2

Vat er  Col umm
Stream width (feet)
Stream depth (feet)
Riffle width (%
Pool width (%
Pool feature
Pool rating

St r eanbanks
Bank angle (R
Bank undercut (R
Bank water depth (R

Channel
% fines (<.88 nmm)
% fines (.88-4.75 mm
% gravel
% rubbl e
% boul der
Substrate enbeddedness (%
I nstream veg. cover

Ri parian
Habitat type (R
Bank cover stab. (R
Stream cover (R
Bank alteration (R
Veget ati on overhang (R)

©
PONMDO®
PO O OE

[{e}
SESX=
w N

o

IO
TN N N

[EEN

RN~ e

Sowwow©
gIToO NN W

[N TS
o%
Jaob

RGN RN
AP O NGO~

0.2-23.
3.0-122.
0.9-3.
0. 0-95.
0.0-0

R) Right Bank

Arithmetic nean
Standard devi ati on

(
1
2
395% Tonfidence interval
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by the dredge mne, grazing, and natural inmputs.

Riparian variables reflect the degraded streanbanks found

within the study site. Habitat fell sharply as conpared to
conditions in strata seven (Tables 4 & 5). Streanbank stability
was reduced , possibly because of trampl ing and sheer stress
i nduced by livestock grazing. Simlarly, streanbank alteration

increased sharply, particularly in the Big Madows site.

Strata 6
No sites were established or sanp 1l ed in strata 6 by USFS

personnel during 1986.

Strata 5-Pol e Creek(5)

This site is located approximately 5.5 niles downstream from
strata 7, j ust above the confluence of Elk and Bear Valley
creeks. At this site, stream width has increased to 35.4 feet,
while depth averaged 1.0 feet. Stream gradient has increased to
1.5% and riffle habitat conposes 31.6% of the site. Substrate

conposition reveals the effects of increased gradient upon the

site. G avel and rubble constitute 89.7X of t he channel
substrat es, whil e enbeddedness aver aged 51.2% sinmilar to the
values found in strata 9. Based on the results at this site,

strata 5 contains adequate anadronpus spawning habitat.
Ripar ian condition is satisfactory (Table 6), as habitat
type, bank stability, and alteration were inproved in conparison

to conditions in strata seven. Dense riparian cover, primarily
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Tabl e 6--Aquatic physical habitat condition at the Bear Valley Pole Creek site, 1986

Bear Valley Pole Creek (5)

Vari abl e x! 5.D.2 c.1.’
Wat er Col umm
Stream width (feet) 35. 4 8.2 18.4-52. 4
Stream depth (feet) 1.0 0.3 0.4-1.5
Riffle width (% 31.6 26. 2 0.0-73.1
Pool width (% 68. 4 35.3 0.0-142.0
Pool feature 5.0 0.0 5.0-5.0
Pool rating 3.9 1.5 .8-7.0
St r eanbanks
Bank angle (R 103. 8(148. 3) 64.8(38.9) 0. 0 231.0(73.5-223. 1)
Bank undercut (R) 0.6(0.1) 0.7(0.4) 0.0-2.0(0.0-1.0)
Bank water depth (R) 0.5(0.1) 0.7(0.3) 0.0 2.0(0.0-0.8)
Channel
% fines (<.88 mm) 6.5 9.1 0.0-25.4
%fines (.88-4.75 nmm) 3.8 2.4 0.0-6.3
% gr avel 47.5 7.6 10.8-84.1
% rubbl e 42.2 16.9 7.0-77.5
% boul der 0.0 0.0
Substrate enbeddedness (% 51.2 11.1 28.0-74. 4
I nstream veg. cover 0.4 0.9 0.0-2.4
Ri parian
Habitat type (R 12.7(10. 5) 5.5(7.2) 0. 3-24.0(0. 0- 25. 4)
Bank coved&tab. (R 58. 3(50. 5) 32.7(31.1) 0.0-126.1(0.0-115-4)
Stream cover (R 1.6(1.8) 0.6(0.7) 0.3-2.8(0.2-3.4)
Bank alteration (R) 49. 6(64. 9) 34.6(29.2) 0.0-121.7(3.9-125.8)
Vegetati on overhang (R ol1(01) 0.2(0.2) 0.0-0.5(0.0-0.4)

R) Right Bank

Arithmetic nean
Standard devi ati on

(
1
2
395% Tonfi dence interval
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of willow, may afford the streanbanks sonme protection from

livestock within this strata.
strata 4
No sites were established or sanpled by USFS personnel in

1986.

Strata 3- Canpsi te(6)

The Bear Valley Canpsite study area is |located approximtely
0.5 mle above the confluence of Ek and Bear Valley Creeks.
Habitat condition at this site is general ly good, bei ng
physically simlar to that of the Pole Creek site. Stream width

averaged 39.2 feet, while stream depth averaged 1.2 feet (Table

7). Pools made up 70.4% of the sites habitat class. Pooll
quality was excellent, avetaging 4.0, indicating an abundance of
deep, well-covered rearing habitat. Adult chinook salmon were

also observed resting in some of the larger pools at this site.
Pools were formed by channel mechani sms, as large woody debris
was again absent.

Channel substrates were conpr i sed primarily of gravel
(62.1% and rubble (25.1%. Fine sedinments conposed only 12.8%
of the channel surface substrates, while substrate enbeddedness
averaged 53.7% Based on these characteristics, spawiing and
rearing habitat for anadronous species appeared to be sufficient.

Ri parian and streanbank conditions, however , were degraded.

Streanmbank angle averaged 121.5 degrees, signifying that bank
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Tabl e 7- Aquati c physical habitat condition at the Bear Valley Canpsite, 1986

Vari abl e

Bear Valley Canpsite (USFS site 6)

Vat er  Col umm
Stream width (feet)
Stream depth (feet)
Riffle width (%
Pool width (%
Pool feature
Pool rating

St reanbanks
Bank angle (R
Bank undercut (R)
Bank water depth (R

Channel
% fines (<.88 nmm
% fines (.88-4.75 mm
% gravel
% rubbl e
% boul der
Substrate enmbeddedness (%
I nstream veg. cover

Ri parian
Habitat type (R
Bank cover-stab. (R
Stream cover (R
Bank alteration (R
Veget ati on overhang (R)
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erosion has occurred. Stream cover averaged 1.6, indicating that
much of the banks had little vegetative cover. St r eanbank
stability averaged 45% offering further evidence of erosive

processes and/or lack of vegatation.

Strata 2-Poker Meadows(13)/Fir Creek(l4)

The sites in strata 2 have been nonitored by USFS personnel
since 1984 as part of a previous cooperative USFS-IDFG habitat
eval uation program This program was expanded in 1986 to include
much of the Bear Valley/Elk Creek watershed. Three consecutive

years of physical habitat data have been collected by USFS

bi ol ogi st s. At the Poker Meadows site channel habitat conditions
have changed little (Tables 8 & 9). Stream width has maxim zed
reflecting the <contribution of E k Creek and other | ower order
streans to the system Changes in stream width and depth over

the period (Tables 8 & 9) are attributed primarily to flucuatins
in precipitation and water regines. Pools have consistently
dominated the habitat of the Poker Meadows site, averaging 77.6%
of the area since 1984.

Stream channel substrates are excellent, being donmi nated by
gravel . Surface fine sedinents have changed little in abundance,
averaging 13.4, 16.3, and 12.8% since 1984 (Figure.3). Substrate
enbeddedness has also consistently averaged near 50%

In contrast to channel variables, riparian habitat condition
has shown a slight dec 1 ine since 1984. Bank angles have

increased from 104.9 degrees in 1984 to 116.1 degrees in 1986
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Tabl e 9--Aquatic physical habitat and riparian condition at the Bear Valley Poker
Meadows site, 1986

Bear Valley Poker Meadowé (USFS site 13)

Vari abl e 1 s.p.2 c.1.3

Vat er  Col umm
Stream width (feet) 102.1 9.7 81.8-122.5
Stream depth (feet) 0.7 0.2 0.2-1.1
Riffle width (% 17.3 16.3 0.0-51.3
Pool width (% 82.7 16.3 48.7-116.6
Pool feature 5.0 0.0 5.0-5.0
Pool rating 4.0 0.0 4.0-4.0

St r eanbanks
Bank angle (R 116.1(118. 2) 54.1(99. 3) 3.2-229.0(0.0-325.3)
Bank undercut (R) 0.4(0.3) 0.5(0 4) 00 1.4(0.0-1.2)
Bank water depth (R) 0.2(0.2) 0.5(Q 4) 0.0-1.3(0.0-1.0)

Channel
% fines (<.88 mm) 3.2 3.0 0.0-9.4
%fines (.88-4.75 nm 9.6 2.6 0.0-9.8
% gravel 69. 3 15.7 36.5-102.1
% rubbl e 16. 8 15.0 0.0-48.0
% boul der 1.6 3.0 0.0-7.4
Substrate enbeddedness (% 59. 4 11.2 36.1-82.7
I nstream veg. cover 10.6 15.0 0.0-41.8

Ri parian
Habitat type (R 11.2(11. 4) 6. 4(5.6) 0.0-24.5(0.0-23.2)
Bank cover stab. (R 48.5(59. 0) 37.3(31.0) 0.0-126. 3(0.0-123. 8)
Stream cover (R 1.6(1.8) 0.6(0.4) 0.4-2.8(1.0-2.6)
Bank alteration (R 58. 1(53. 3) 30.5(29.7) 0.0-121.8(0.0-115.2)
Veget ation overhang (R) 0002 0.2(0.6) 0.0-0.4(0.0-1.5)

(R Right Bank

éArithmetic mean

3Standard devi ation

95% Tonfi dence interval
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Table 9. Aquatic physical habitat in Bear Valley Creek, Poker Meadows,
and Fir Creek, 1985.

Poker _Meadows Fir_Ceek

Vari abl e 2 s c.1.y 21 S.D Cl.

Wat er Col umm
Streamwi dth (feet 97.6 11. 439 93.5-101.7 102.8 7.4 100. 2-105. 4
Stream depth Efeet 0.7 2.0 0.0-1 .4 11 1.4 0.6-1.6
Riffle width (percent) 37.7 17.5 31.4-44.0 3.2 5.8 1.2-5.2
Pool width (g,rcent) 62.3 17.5 56.0-68. 6 96.8 5.8 94.8-98.8
Pool teaturﬁ 5.1 0.4 4.9-5.3 5.0 0.0
Pool ratfng- 2.9 11 2.2-3.6 4.0 0.0

St reambanks
Bank angle (de reesg 107.0 42.6 91.7-122.3 78.4 31.9 67.0-89.8
Bank under cut ?feet 0.33 0.3 L 22-.44 0.4 0.2 . 31-.49
Bank water depth (feet) 0.26 0.3 C17-.37 0.24 0.18 0.18-.30
Vegetative use (percent) 5.5 8.9 2.3-8.7 2.3 2.9 1.2-3.4

Channel
%fines (4.75-0.83m) 3.8 4.5 2.2-5.4 23.0 7.5 21.3-25.7
%fines > 88mm 12.5 10.5 8.8-16.2 22.1 8.5 19.1-25.1
% gravel 45.5 30.9 34.4-56.6 38.1 15.2 32.6-43.6
% rubbl e 38.2 27.1 28.5-47.9 14.9 10.3 11.2-18.6
% boul der 0.4 0.2 . 33-.47 1.7 1.8 1.0-2.4
Substrate enbeddedncss 51.3 24.1 42.7-59.9 73.2 10.7 69.4-77.0
I nstreamveg. cover (feet) 11.3 14.5 6.1-16.5 61.4 8.5 58. 4-66. 4

Rl parl an 4l
Habiial vype— ", 13.1 5.0 11.3-14.9 16.3 2.8 15.3-17.3
Bank cover sfability— 54.7 26.7 45.1-64.3 87.4 8.7 84.3-90.5
Stream cover— 1.7 0.6 1.5-1.7 2.3 0.5 2. 1-2.5
Bank alteration (natural) 41,5 24.5 32.8-50.2 15.8 6.9 13.3-18.3
Bank | iteration (artificial) 8.5 8.6 5.4-11.6
Vegetative overhang (feet) 0.3 0. 46 0.1-0.5 0.24 0.3 . 13-.35

%{?-Arithmeticnean' .

-3-,5.0. - Standatd deviation

Tlc'l’ = 05 percent confidence Interval

-'Categorical data
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Figure 3. Substrate conposition 1984-1986 in Bear Valley Poker
Meadows monitoring site.
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(Figure 4). The deterioration in riparian condition is further
supported by reductions in bank stability, and increases in bank
alteration (Tables 8& 9). The current grazing system may be
inducing bank/riparian danmage to Bear Valley Creek at Poker
Meadows, Al though nuch of the wvariation nmay be attributable to
observer variation. Additional years of data collection wll be

necessary to isolate this effect.

In contrast to the deteriorating trend at Poker Meadows. the
Fir Creek site has exhibited few <clear tendencies (Tables 10 &
11). Stream width has varied by only 1.0 foot since 1984, while
depth has differed by only 0.3 feet. Pools dominate this section
making up an average of 99% of the available habitat within the
study area. Pool are forned primarily by channel features, and
have been rated consistenly high (Tables 10 8 11).

Channel substrates have var i ed annually (Figure 5). Fi ne
sedi ment conposition averaged 34.5, 45. 1, and 27. 1% for 1984,
1985, and 1986, respectively. This wvariation could be attributed
to possible causes: 1) vyearly observer variation/error, or 2)
mass movenment of sedinents through the Bear Valley system
Because such flucuatiins in sedinents were not observed at the
Poker Meadows site, it appears unlikely that nmass downstream
sedi nent novenment s occurring. Mor eover) the high levels of
fine sedinent and percent enbeddedness observed in the mddle
strata of Bear Valley Creek, the lower strata of EIk Creek, and

in Bearskin Creek would indicate that nuch of the fine sedinents

- 90 -
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Figure 4. Average bank angles for Bear Valley Creek, Poker Meadows,
and Fir Creek sites, 1984-1986.
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Tabl e |o--Aquatic physical habitat and riparian condition at the Bear Valley Fir

Creek site, 1986

Vari abl e

Bear Valley Fir Creek (USFS site 14)

Water Col um
Stream wi dth (feet)
Stream depth (feet)
Riffle width (%
Pool width (%

Pool feature
Pool rating

St reanbanks
Bank angle (R
Bank undercut (R)
Bank water depth (R)

Channel
% fines (< 88 nmm
%fines (.88-4.75 mm
% gravel
% rubbl e
% boul der
Substrate enbeddedness (%
I nstream veg. cover

Ri pari an
Habitat type (R
Bank cover stab. (R
Stream cover (R
Bank alteration (R
Vegetation overhang (R

.8-21.6)

R) Ri ght Bank

Arithmetic nmean
Standard devi ati on
95% Tonfi dence interval

(
1
”
3

C9AD300CB
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Table 11. Aquatic physical condition in Bear V
and Fir Creek sites, 1984,

alley Creek, Poker Meadows

Variable

_Fir Creek Site

Poker Meadows Sice

c.I.

Water Column
Stream width (feet)
Stream depth (feet)
Riffle width (percent)
Pool width (g rcent)
Pool feature™ 3/
Pool quality rating=

Streambanks
Bank angle (degrees)
Bank undercut (feet)
Bank water depth (feet)

Channel
Fines 4.75 - 0.8 mm (percent)
Fines 0.8 mm (percent)
Gravel (percent)
Rubble (percent)
Boulder (percent) 3/
Substrate embeddedness—
Instream veg. cover (feet)

Riparian 3/
Habitat type— 3/
Bank cover sS,bility—
Stream cover—
Bank alteration .percent)
Natural
Artificial
Total
Vegetative overhang (feet)

o0 OoOoO>™

S OoOw
[~ -N-]
& O

S

w

O:-'OUOND\D
—

« o .
AOVNAAD®NW
« o o

O O O WO
ONOO=
NO=WwmN W
)

WWWLMOwWwWwWw

—

N

[= =¥ )
S0 W

N~
e N
oON S
ow
- Y-}

W W e

106.7-116 .3

0.88- 1.08
5.5 - 18.9
8l.1 - 9.5
3.2 - 3.8
86.7 -123.1
0.19- 0.51
0.22- 0.52
53- 99
35- 8.1
741 - 84.7
38- 88
0.1- 15
19- 2.1
9.6 - 24.4
11.5-15.1
3.1 - 3.7
1.7- 2.1
23.3 - 32.3
9.z - 19.1
0.24- o.48

%5S.D. = Standard deviation

= C.1. = 95 percent confidence interval

3/

="Categorical variables
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Figure 5 Substrate conposition 1984-1986 in Bear Valley Fir Creek
moni toring site.
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are trapped wthin the |owgradient sections of the watershed.
The possibility exists that natural flushing and scouring nay not

quickly renmove the fine sedinents trapped within the stream

Strata 1
No sites were established or sanpled by USFS personnel in

1986.

Physi cal Habitat-Bearskin Creek

Strata 2-Upper Bearskin Creek(7)

Bearskin Creek is the major tributary to Elk Creek, and has
been inpacted by |and-uses such as logging, mning and brazing.

The upper Bearskin site is characterized by low gradient, high

meander ratio, abundant pools, and robust riparian cover. Beaver
activity was observed within the site, and contributed to both
pool quality and quantity. Physical habitat and riparian results

are listed in Table 12.

O particular interest at this site are channel substrates.
Al t hough the site cont ai ned ampl e gravel (69.6%) its
productivity to anadromous salnonids nmay be inpacted by the high
proportion of fine sedinments (30.3%, and the high enbeddedness
rating (61.79%. The lack of rubble/boulder substrates my also
limt juvenile chinook survival during the winter nonths, as such

cover is an inportant refuge for the species.
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Tabl e 12- Aquatic physical habitat condition at the Upper Bearskin Creek study
site, 1986

Upper Bearskin (USFS site 7)

Vari abl e 5(1 S.D.2 C.I.3

Wt er Col umm

Stream width (feet) 1
Stream depth (feet)
(
)

Riffle width (X
Pool width (%
Pool feature
Pool rating

NN
O NNO~
oo N NOTW

St r eanbanks
Bank angle (R
Bank undercut (R
Bank water depth (R

©
co®
'_\

—

Channel
% fine6 (x.88 nmm 20.
% fines (.88-4.75 m) 10.
% gravel 69.
% rubbl e 0.
% boul der 0.
Substrate enbeddedness (X) 61.
I nstream veg. cover 1.

OagNJo oo N

Ri pari an
Habi tat type (R 15.
Bank cover stab. (R 73.
Stream cover (R 2.
Bank alteration (R 43.
Veget ation overhang (R 0.

2-27.3)
osuln
. 2-3.5)
osom
.0-1.7)

6. 5) 8. 7(0.
25. 9) 28.2-119. 6(
0.8) 0. 8- 3. 8§(
43.1) 0.0-97. 6(
0.8) 0.0-1.9(

g1 01w O
OOOI\)O

(R} Right Bank

.];Arithmetic mean
~Standard devi ati on
95% Tonfi dence interval
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Strata | -lower Bearskin Creek(8)

The lower Bearskin site was physically sinmlar to the upper
site, but because of the high proportion of pool habitat (100%
appears to be an area of sedinment deposition. Fine sedinents
were the highest encountered in the drainage averaging 31.1 and
27.6% for small and |arge fines repectively (Table 13).

Simlarly, substrate enbeddedness was also extreme, aver ag i ng

76. 4% Gravel (41.3% constituted the remainder of the
substrates. Sediment is a severe problem in Bearskin Creek,
possibly limting egg-larval survival,and increasing overw nter

mortality.

Physi cal Habitat-El k Creek
Strata 2- Corduro Meadows(9) / Canyon( 10

The Corduroy Meadows site, an existing USFS |ivestock-

fishery study area, was incorporated as an |IDFG nonitoring site
in 1986. This site is located within the Rver of No Return
W | derness Area, but is «currently grazed on a three-year rest
rotation schedul e. This site was extensively used by adult

chinook salnmon for spawning during 1986. Approxi mately 10 redds
were observed by USFS personnel. G avel substrates predom nate
(73.8%, and enbeddedness averaged 56.1% (Table 14). However,
the pool-tailwater spawning sites wutilized by chinook salnmon were
far |ess enbedded.

Li vestock grazing may be causing some deteriorated riparian
conditions, although at this stage of data devel openent, it is

.97 -
C9AD300CB



Tabl e 13--Aquatic physical habitat condition at the Lower Bearskin Creek study
site, 1986

Lower Bearskin Creek 9USFS site 8)

Vari abl e X S.D. Cl.

Wat er Col um
Stream width (feet) 22.
Stream depth (feet) 1
Riffle width (% 0.
Pool width (% 100.
Pool feature 7.
Pool rating 5

St r eambanks
Bank angle (R 97.
Bank undercut (R) 0.
Bank water depth (R 0

Channel
% fines (<.88 nm 31.1
%fines (.88-4.75 mm) 27.6
% gravel 41.3
% rubbl e 0.0 0.
% boul der 0.0
Substrate enbeddedness (% 76. 4
I nstream veg. cover 0.9

P OOCOTToN
L}

Ri parian
Habitat type (R 15. 5(
Bank cover stab. (R 78. 2(
Stream cover (R 1. 8(
Bank alteration (R) 30. 7(
Veget ati on overhang (R 0. 3(

R Ri ght Bank

Arithmetic nean
Standard devi ati on

(
1
2
395% Tonfidence interval
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Tabl e 14--aQUATIC physical habitat condition at the El k Creek Corduroy Meadow
site, 1986

El k Creek Corduroy (USFS site 9)

Vari abl e X S.D. C.I.

\Water Col um
Stream width (feet)
Stream depth (feet)
Riffle width (%
Pool width (%
Pool feature
Pool rating

N

0
BN~
oo ~NwEkEk O

St reanbanks
Bank angle (R 11
Bank undercut (R
Bank water depth (R

cou
NG N
P
oo
™
oo
~N W
—

oo
o1 O -
N N’
O O

Channel
% fine6 (<.88 mm)
%fines (.88-4.75 nm)
% gravel
% rubbl e
% boul der
Substrate enbeddedness (% 5
I nstream veg. cover

[EEN

~

WO rwao
WrROM®O®

Ri parian
Habitat type (R 1
Bank cover stab. (R 47.
Stream cover (R 1.
Bank alteration (R 62.
Veget ation overhang (R 0

R) Right Bank

Arithmetic nean
Standard devi ati on

(
1
2
395% Tonfidence interval
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still difficult to quantify what is natural instability versus
that instability influenced by Iivestock. Bank angles and total
bank alteration averaged 114.1 degrees, and 63.5, while bank
stability was only 45.2% These figures are indicative of
eroded streanbanks.

The Canyon site, also located in the RONR WIderness Area
had adequate spawn i ng gravels (75.4% with small anounts of
rubble (6.0%. Enbeddedness vvasl, simlar to that in Corduroy
Meadows, averaging 52.2% This site is conmposed primarily of
pools (87.4%, al though spawning activity was observed in sone
tai |water riffle-pool i nterfaces. Ri pari an vari abl es,
denonstrate some bank damage has taken place because of natural

erosive processes or the influence of ~cattle grazing, and are

listed in Table 15.

Strata | -Elk Creek Bearskin(ll)/ Guard(l?2)

The sites within strata 2 are |locted below the confluence of
El k and Bearskin Creeks. Stream width and depth at the Bearskin
site have increased to 52.2 feet, and 1.5 feet, the greatest of

any Elk Creek site. Pools are the dominant habitat type (95.8%,

and were of high quality (4.7 average). Enbeddedness |evels have
increased over those in strata 2 (Table 16), possibly reflecting
the sedinent contribution of Bearskin Creek. Bank and riparian
condition are good, probably due to the stabilizing influence of

the dense willow vegetation found at the site.

Elk Creek Quard is located just above the confluence of Bear

C9AD300CB



Tabl e 15--Aquatic physical

habitat condition at the El k Creek Canyon site,

1986

Vari abl e

El k Creek Canyon (USFS site 10)

Wat er Col umm

Stream width (feet)
Stream depth (feet)
Riffle width (%
wi dth (%

Pool feature
rating

Pool

Pool

St r eanbanks
Bank angle (R
Bank under cut
Bank water depth (R

Channel

%fines (<.88 nm
%fines (.88-4.75 nm)

% gravel
% rubbl e

% boul der
Substrate enmbeddedness (% 5
I nstream veg.

Ri pari an
Habi t at

type (R
Bank cover
Stream cover (R

Bank alteration (R
Veget ation overhang (R

(
1
2
3

C9AD300CB

R Ri ght Bank

Arithmetic nean
Standard devi ati on
95% Tonfi dence interval



Tabl e 16- Aquati c physical habitat condition at the El k Creek Bearskin site, 1986

El k Creek Bearskin (USFS site 11)

Vari abl e . S.D. C.I.

Wat er Col um
Stream width (feet) 52.2
Stream depth (feet) 1.5
Riffle width (% 4.2
Pool width (% 95.8
5.0
4.7

Pool feature
Pool rating

St reanbanks
Bank angle (R) 94.3(1
Bank undercut (R 0. 39(0.
Bank water depth (R 0. 3(0.

Channel
% fines (<.88 mm) 15.
% fines (.88-4.75 mm 8
% gravel 72.
% rubbl e 1.
% boul der 1
Substrate enbeddedness (% 57.
I nstream veg. cover 7

Ri pari an

Habitat type (R 12.4(11. 4) 5.
Bank cover stab (R 52.4(35.6) 31.
Stream cover (R 2.1(1.
Bank alteration (R 55. 2(
Veget ati on overhang (R Ol(

R R ght Bank

Arithmetic nean
Standard devi ati on

(
1
2
395% Tonfi dence interval

-102-
C9AD300CB



Valley Creek and Elk Creeks. Stream wi dth averaged 49.5 feet,
making Elk Creek considerably larger than Bear Valley Creek at
their tributary. Low stream gradient t hrough neadow habitats

have created a stream wth many pools (89.1% of high quality

(4.8).

Sedi ment deposition appears to be the greatest problem at
this site. Fine sediments conposed 31.8% of the channel
substrate, while enbeddedness averaged 64.1% Gravel was fairly

abundant (68.2%, but the high enbeddedness would indicate poor
anadr onous producti on. Ri parian conditions are listed in Table

17.
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Tabl e 170- Aquatic physi cal

habitat and riparian condition at the Elk Creek Quard

C9AD300CB

site, 1986.
El k Creek Quard (USFS site 12)
Vari abl e x ! s.p.2 c.1.3
Water Col um
Stream width (feet) 49.5 13.3 21.7-77. 4
Stream depth (feet) 1.0 0.5 0.0-2.0
Riffle width (% 10.9 23.1 0.0-59.0
Pool width (% 89.1 23.1 41.0-137.2
Pool feature 5.3 0.7 3.8-6.8
Pool rating 4.8 0.8 3.2-6.4
St r eanbanks
Bank angle (R 103. 3(144. 3) 56. 7(42. 4) 0.0-221.7(55.9-232.7)
Bank undercut (R 0.5(0.1) 0.8(0.4) 002.2(-0.6-0.8)
Bank water depth (R 0.5(0.1) 0.9(0.3) 0.0-2.3(-&5-2.3)
Channel
% fines (<.88 nm 14.1 12.6 0.0-40.5
%fines (.88-4.75 mm) 17.7 16.5 0.0-52.1
% gr avel 68. 2 22.6 21.5-115.3
% rubbl e 0.0 0.0 -
% boul der 0.0 0.0 -
Substrat e enbeddedness (% 64.1 17.3 28.1-100.0
I nstream veg. cover 5.0 6.0 0.0-17.5
Ri parian
Habitat type (R 13.7(6.8) 6.9(5.2) 0. 028.0(0.0-17.8)
Bank cover stab. (R 61.0(33.7) 40.6(33.2) 0. 0-145.7(0.0-103.0)
Stream cover (R) 1.8(1.4) 0.8(0.5) 03.5(0.4-2.5)
Bank alteration (R) 42.1(70.1) 38.2(31.6) 0 0 121.8(4.1-136.1)
Veget ati on overhang (R) 0.2(0.1) 05(03) 0 01.2(0.0-0.8)
(R} Right Bank
,%Arithmetic mean
EStandard devi ati on
95% Tonfi dence interval
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Concl usi ons and Reconmendati ons

Stream physi cal habitat and riparian conditions were
docunmented in the Bear Valley drainage at 14 sites during August,
1986. Ri parian condition ranged from good to narginal. Ri pari an
trends, although ©prelimnary, indicate that bank stability and
vegetation vigor are being inpacted. It is however, unclear
whether this erosion is attributable to natural erosion or
erosion induced by Ilivestock grazing. Sites with heavy riparian
cover of willow seem to be nmore resiliant to stress associated
with 1livestock grazing. Sites wi thout such cover are nore

vul ner abl e. Addi tional evaluation will help define ‘not only the
trends of riparian zones) but the probable contributions of
cattle grazing upon them

Sediment loading particularly in Bearskin Creek, | ower Elk

Creek, and strata 7 of Bear Valley Creek is excessive (Figures 6

and 7), Al though the quantity of spawning gravels appear to be

adequate to support present seeding |evels, gravel quality my
severely limt survival of early gage cl asses. Substrate
enmbeddedness levels, an inportant indicator of gravel quality,
indicate that habitat degradation has occurred in Bearskin, | ower

El k Creek, and strata 2 and 7 of Bear Valley Creek (Figure 8).
Because the fine sedinments may remain entrained within the system
indefinitely, land mmnagenent practices nust be conducted in ways
to reduce any additional inputs of sedinent. Al t hough a mgjor

contributor of sedinents within the watershed has been partially

-105-
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Bearskin and El k Creek strata, August
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during August 1986.
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rehabilitated, sever al ot her non- poi nt sources may be
contributing significant inputs of sedinent. In order to isolate
the relative contribution of sedinments, it wll be necessary to
i mpl ement intensive sedinment studies, as our nethodology can only

discern rough trends in sedinment conposition.

Monitoring in subsequent years should provide answers
concerning sediment transport, and the ability of Bear Valley
Creek to flush fine sedinents. Agai n an intensive sedinment
study incorporating <core tube or freeze <core technologv and

sedinent collection basins my be desirable.

| dentification of factors limting anadromous production
within the drainage should be a top priority. Al t hough gross
factors (dredge nmine) are now being rehabilitated, a nunber of
other activities are now occurring wthin the drainage that could
hamper recovery efforts. Concentrating on mjor factors can be
m sl eading, as other factors or conmbination of factors can be
just as inportant in limting production. We would therefore
recommend proceeding cautiously, with additional rehabilitation
contingent upon identification of limting factors.

A cursory analysis of 1986 fish population data obtained
from |daho Department of Fish and Gane , reveal possi bl e
rel ati onships between stream channel and bottom characteristics

(appendi x 1) and fish densities (appendix 2). O the physical

habi t at sites that were sanmpled by | DF&G personnel, fish

popul ation levels were generally higher in strata with |ower

enbeddedness and fine sedinment levels (figures 6-8, tables 18 &
-109-
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Table 18 . Density (nunber/100 m&) by age-group of rainbow
st eel head trout, and chinook salmon in Bear Valley
Creek and Elk Creek, July and August, 1986.

Stream 1986 Rai nbow- st eel head Chi nook
Sect ion Dat e o+ 1+ 2+ >3+ o+ 1+

Bear _Vall ey

9A 8/ 07 0 0 0 0 0 0
5A 8/ 07 4.9 0 0 0 4.1 0
2A 7/ 22 3.3 0.1 + 0 3.0 0
2A 8/ 18 5.7 0.4 0 0 0.9 0.1
2B 8/ 7 0.5 0 0 0 0.3 0
1A 7122 0.3 2.0 1.3 0 0.5 0
1A 8/ 18 + 0.1 0.2 0.1 0 +
Elk Creek
2A 7/ 22 0 + 0 0 0.9 0
2A 1.2 0 0 0 + 0
2B 8/ 20 4.4 0.2 0 0 2.6 0
1A 8/ 20 4.0 0 0 0 0.1 0
1B 7122 0.5 0.4 0.2 0 2.9 0
1B 8/ 21 0.3 + 0 0 0.2 0
+ Fish density of less than 0.1 fish/100 m= was observed.
-110-
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Table 19. Density (number/ 100 m®) by age-group of cutthroat

trout, bull trout, brook trout and mountain whitefish
in Bear Valley Creek and El k Creek, July and August,
1986.
Stream 1986 Cutt hr oat Bul | Br ook VWhi t efish
section dat e 21 o+ 21 o+ 21 o+ &l

Bear Val | ey

9A 8/ 07 0 0 0 0.5 0.2 0 0
5A 8/ 07 0 0 0.1 0 0.1 3.0 0.4
3A 8/ 07 0 0 0 0 0 4.5 1.8
2A 7122 0 0 0 0.1 0 4.8 0
2A 8/ 18 0 0 0 0 0 2.2 0
2B 8/ 07 + 0 0 0.2 0 2.2 0.1
1A 7122 0 0 0 0 0 0 1.3
1A 8/ 18 0 0 0 0 0 0.1 1.5
El k Creek
2A 7122 0 0 0 0.2 0 1.2 0
2A 8/ 20 0 0 0 + 0 1.1 0.1
2B 8/ 20 0 0 0 0.9 0 3.3 0.4
1A 8/ 20 0 0 0 0.1 0 0.7 0.5
1B 7122 0 0 0 0 0 7.5 0.2
1B 8/ 21 0 0 0 0 0 3.3 0.4

+ Density of less than 0.1 fish/100 m& were encountered.
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19). Fish species conposition based on total fish density ranged
from single species populations (e.g. brook trout in strata 9),
to diverse communities of alnost equal abundance for a particular
year class (figures 9 & 10). Overall, the highest densities were
encountered in sites closest to the Elk Creek |/ Bear Valley Creek
confl uence.

Chi nook sal non spawner escapement within the Bear Valley
drainage has dwindled to alnbst remant proportions (figure 1),
resulting in severely underseeded conditions. At present seeding

|l evels, available habitat may be sufficient to support anadronpus

popul ations within the drainage. I nvestigations of limting
factors can be aided in these underseeded situations. Assum ng
that at underseeded |I|evels, chinook salnmon wll utilize the best
avai l able habitat, the process of identifying limting factors,
particularly density-indenpendent (habi t at quality) 1is
sinplified. For exanmple, if fine sedinments are |imting
anadronmous production in Bear Valley Creek, a significant

decrease in fine sedinment conposition should lead to an increase

in egg to alevin survival, and concurrent increase in juvenile
fish. Once limting factors are identified, population building,
t hrough enhancement shoul d proceed. However, increases in

habitat quality/quantity may not necessarily result in increases
in fish populations due to downstream influences on the fishery.

Regardless of offsite population influences, nmaxinizing available
habi t at productivity in anticipation of i ncreased anadronmpus

runs, . and for the resident fisheries are worthy nanagenent goals.
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Figure 9. Percent conposition of fish species by strata in the
Bear Valley Creek watershed during August, 1986. Age
0+ fish only.
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i 10. Percent conposition of fish species by strata
Figure 10 Bearskin and El k Creek watersheds during August, 1986.

Age 0+ fish only.
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APPENDI X 1

G aphical representation of habitat conditions on the Bear Valley, Bearskin,
and Elk Creek sites during August, 1986
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APPENDI X 2

Results of the ldaho Department of Fish and Game fish population census in
the Bear Valley Creek drainage, summer 1985-86.
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Through BPA contract in 1985, OEA Research inventoried aquatic and
riparian habitat of headwater streanms in the Salmon River and Mddle
Fork Salmon River to define habitat problenms and recommend treatnments.
The inventory was coordinated with ongoing nonitoring and eval uation
efforts by USFS, IDFG and the Shoshone-Bannock Tri bes.

The inventory identified cattle grazing as the nmmjor factor
contributing to habitat degradation (OEA 1987a,b). CEA recomrended a
nunmber of grazing managenent changes, extensive stream corridor
fencing, and sone structural and revegetation projects for these
streans.

In 1986 | DFG expanded the aquatic and riparian inventory jnto
Sul phur Creek, an adjacent wilderness stream which is not grazed by
cattle or sheep. Five stream reaches (strata) and two sections per
reach were defined. Aquatic habitat and fish density data were
collected in the ten sections (Tables Dl and D2) Ri parian_habit at
data were collected for the sections and reaches by Harvey Forsgren
(Sawt ooth National Forest). Hs report follows Table D2.
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Table D1. Summary of physical habitat data collected in Sulphur Creek, August 18-20 1986.

Percent Habitat Type

Reach Channeal Percent Section Mean Mean pool , pocket % Substrate Composi’cionb
(strata) Section type gradient length(m) width(m) depth(cm) run riffle water S G R B
2 A C 1.9 94 11.3 31 86.7 13.3 0 17.3 39.0 37.3 6.3
B C 2.0 60 10.2 28 50.0 50.0 0 27.1 27.9 41.7 3.3
3 A B 3.0 46 10.2 35 33.3 0 66.7 21.1 11.1  32.2 35.6
B B 1.2 134 12.8 29 28.6 28.6 42.9 33.8 30.7 24.5 11.0
4 A C 0.8 150 10.0 37 70.8 29.2 0 39.8 59.4 0.4 O
B C 0.6 205 10.4 26 71.4 28.6 0 30.5 54.8 14.8 O
5 A 1.0 92 9.8 22 73.3 26.7 0 17.0 75.7 7.3 O
B C 0.8 124 12.2 19 52.4 47.6 0 16.7 41.7 41.7 O
6 A C 63 6.1 15 50.0 50.0 0 10.8 51.7 9.2 8.3
B C 0.4 71 7.0 38 100.0 0 0 43.8 46.7 9.6 O

& Rosgen (1985)

b g = sand; G = gravel; R = rubble; B = boulder.
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Table D2. Density (number/IOOn2) by age-group of rai nbow steel head and
chinook in Sul phur Creek, July 27 and August 18-20, 1986.

Reach Rai.nbow St eel head Chi nook
(strata) Section Mont h 0 1 2 >3 0 |
2 A August 3.3 2.6 0.5 0 6.9 0
B August 2.1 1.8 0 0 3.9 0
3 A August 1.5 1.5 1.3 0.2 8.1 0.2
B August 6.0 0.7 0.2 0.1 4.7 0
4 A July 0.1 0.2 0.1 0 25.8 0
B July 20.9 0.9 0.1 0 62. 6 0.1
4 A August 5.9 0.3 0 0 11.9 0
B August 18.7 0.7 0.2 0 34.0 0
5 A August 6.6 2.1 0 0 14.5 0.3
B August 0.4 1.2 0.1 0.1 18.2 0
6 A August 0 0 0 0 6.0 0
B August 5.7 2.4 0 0 0 0
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C9AD198CB



Terry Hol ubet z 22 Septenber 1986
| daho Department of Fish & Gane

3806 S. Powerline Road

Nampa, |D 83651

Dear Terry,

Attached you will find the raw data sunmaries for the data that | collected on
Sul phur Creek this past August. The data presented are for each reach
(collected on a stratified basis, either once ever 50 or 100 meters) and for
each station within the reaches (collected on a Continuous transect basis). A
table al so presents rfparian community type/streanmbank stability relationships
as nmeasured in Sul phur Creek. The last table conpares streambank stability
characteristics, by comunity type, neasured in Sul phur Creek to those neasured
in 1985 by OEA Research in ungrazed portions of the Main and M ddl e Forks of
the Sal mon River.

A few observations are noted by reach bel ow

Reach 2. Neither of the stations does a very good job of representing key
characteristics of Reach 2. Both stations have far nore bar CT.'s represented
than are within the reach (i.e. Station A and B have 36% and 51% respectively,
bar communities streanside while the entire reach has only about 22% . Overall
the reach has a mx of xeric, mesic and hydric comunity types (i.e. 19% 53%
and 29% respectively) while the station data are dom nated by mesic communities
(Station A and B have 97% and 100% nesic conmmunities respectively). The
stations (especially B) overestimate bank stability for the reach.

Reach 4. Overall the stations do a good job of representing Reach 4.

stations have approxi mately the same portion o C.T.'s represented (A =
39% B = 38% as occur within the reach (40%. |In conbination the station data
shows about the sane mix of xeric, mesic and hydric CT.'s ( 0%xeric, 75%
mesi ¢ and 25% hydric) as occur within the reach (0% xeric, 73% nesic and 27%
hydric). The stations do an excellent job of estimating bank stability for the
reach.

Reach 5. Again neither of the stations does a very good job of representing
key characteristics of Reach 5. Both stations have far nore bar CT.'s
represented than are within the reach (i.e. Station A and B have 47% and 63%
respectively bar comunities streanside while the entire reach has only about
36%. Again the reach has a mx of xeric, mesic and hydric comunity types
(i.e. 18% 66% and 16% respectively) while the station data are dom nated by
mesic communitities (Station A and B have 96% and 100% nesi ¢ conmunities
respectively). The stations do, however, do a good job of estimating bank
stability for the reach.

Reach 6. Station 6A does a fair job of representing the portion of Reach 6
that | inventoried. However, the station has fewer bar and bedrock C.T.'s
(28% than was neasured for the reach (43%. The CT. mix within the station
(0% xeric, 97% mesic, and 3% hydrio) is simlar to that within the reach (8%
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xeric, 90% mesic, and 3%hydric). The station data over estimate streanbank
stability characteristics as neasured within the reach.

The apparent non-representative nature of the stations in reaches 2 and 5 nay
be tied to apparent inconsistencies in gradient within those two reaches. It
appeared to ne that the stations were located in the |ower gradient portions of
the reaches. It may or not be of interest (or need) for you to investigate
this theory further.

The conpari sons nade between OEA data for the Main and M ddle Forks of the

Sal non River and tbe data collected on Sul phur Creek are nmildly interesting.
Wth the exception of PICOFEI D, ABLA CAGE, POPR, DECE, AB. A/ CACA AND PI CO VACC
the percents of stable streanbank are conparible. Each of these C T.s, except
ABLA/ CACA, are represented in the Sul phur Creek data base by small sanple
sizes. Small sanple size may account for the differences in nmean stability.

In general the mesic C. T.s neasured in Sul phur Creek averaged nine percentage
points less stable than the same C. T.s in ungrazed stream reaches inventoried
by CEA. The hydric C. T.'s on the other hand averaged al nost five percentage
points nmore stable in Sul phur Creek than in the ungrazed stream reaches
inventoried by CEA. | have no suggested reasons for these differences, other
than to say that a nunber of factors may be interacting. Among these factors |
woul d suggest that, 1) data collection in different year, 2) data collected by
different person, and 3) unquantified differences in geonorphic characteristics

between the two study areas could be significant.. | believe that the third
factor identified probably accounts for nost of the differences in the data
sets. That is, | dont't believe that the geonorphic characteristics

influencing the riparian comunity structure and streanbank stability
characteristics in the Sul phur Creek drainage are the same as the "average"
characteristics influencing these sane features in the area inventoried by
CEA. This belief is substantiated by the preponderance of bar C T.'s noted
wi thin the Sul phur Creek data set. More than 35% of the sanpled CT.'s in
Sul phur Creek are bar C.T.'s. M exanmi nation of the OEA data woul d suggest
that less than 20% of the C.T.'s sanpled in ungrazed stream reaches are bar
C.T.'s. It is apparent that Sul phur Creek is nmoving a trenendous anount of
coarse bedl oad. The source of this material is unknown to me.

| appreciate the opportunity to have worked with you and your crew in the

Sul phur Creek drainage. If | can provide any further information regarding
these data please give ne a call. After COctober 16 | can be reached at:

M. Hood National Forest, 2955 NW Division Street, Gesham OR 97030. O by
tel ephone at (503) 666-0700. M warnest regards to you and Charlie.

Sincerely,

Ao

Harv Forsgren
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SULPHUR CREEK REACH 2

Sanpl e Size Total
Sanple Size Non-Bar CT.'s

_CT
ABLA/ CACA
ABLA/ CACE
AGSC Bar
ALl N/ COST
CARO

JUBA

Pl CO FEI D
Pl CO VACC
Pl EN EQAR
POPR

SABQ' POPR
SADR/ CACA
SAEX Bar
Sal i x/ CARO

SULPHUR CREEK REACH 4

C9AD198CB

=N
WENONONRPROON®WN

=76

% of Reach
.63

95
89
21
21

.32
.32

63
21

.63
21

37

.47
.95

CT.'s

Sanpl e Size Total = 307
Sanpl e Size Non-Bar
_CT % of Reach
ABLA/ STAM 0.33
ABLA/ VACA 2.28
AGSC Bar 38. 76
CACA 2.61
CARO 10. 42
DECE 0. 33
JUBA 0.98
Pl EN EQAR 0. 33
PCPR 3.91
SABQ' POPR 3.26
SADR CACA 30. 29
SAM Bar 1.63
Sal i x/ CARO 4.89

59

3Stable

100

100
100
100
50
86
50
86
94
82
100

183

IStable

100
57
3
75
94

67
67
50
85
80
100
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(Based on a sanple interval

%St abl e
75
81

% hst abl e

100

100
50
14
50
14

6

(Based on a sanple interval

o%t abl e

51
82

&Unst abl e

1
25

6
100
33
100
33
50
15
20

of 100 neters)

%Jnstable 9Bar
14 11
19 -

o%Bar

100

of 100 neters)

%hhstabl e 9Bar

11 37
18 -

o%Bar

96



SULPHUR CREEK REACH s (Based on a sanple interval of 100 neters)

UStabl e 9%Unstable  9Bar

Sanpl e Size Total = 230 58 15 27
Sanple Size Non-Bar C.T.;s = 147 80 20 -
_GCT % of Reach $Stable onstable 9Bar
ABLA/ CACA 17.83 80 20
ABLA/ CAGE 5.22 17 83 -
ABLA/ VACA 4.34 90 10 -
AGSC Bar 28.26 3 2 95
ALI N Q38T 6.52 100 - -
Bedr ock 0.87 100 - -
CARO 3.91 100 100 }
DECE 0.43 - -
Pl CO VACC 0.87 - 100
Pl EN EQAR 2.61 100 -
POPR 0.43 100
SACO' CASC 1.74 100
SABQ' POPR 0.43 - 100 -
SADR CACA 17.83 85 15 -
SAM Bar 6.96 69 25
SAEX EQAR 0.43 100 - -
Salix/ CARO 1.30 100 - -
SULPHUR CREEK REACH 6 (Based on a sanple interval of 50 nmeters)

_ | UStable  Y%Unstable  %Bar

= 68 56 16 28
ggprmg I%g KISE?Bar CT's = 39 74 26 -
_CT 2 of Reach %Stable %Unstable %Bar
ABLA CACA 17.65 58 42 -
ABLA/ VACA 4.41 100 -
AGSC Bar 27.94
ALI N Q38T 4.41 100 - 100 -
Bedr ock 1.47 100 - -
CACA 1.47 100 -
Pl CO VACC 1.47 100
Pl EN EQAR 1.47 100 - -
SABO' POPR 1.47 100 -
SADR/ CACA 25.00 71 29 -
SAEX Bar 13.24 89 11
-143-
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SULPHUR CREEK STATI ON 2A (Based on continuous transect data)

%St abl e %Jnstable  %Bar

‘ Meters of Bank = 180 go 11 9
Meters of Non-Bar C.T.'s = 115 3 17 -
C-T-— % of ion o%t abl e %nstable  %Bar
AGSC Bar 2.22 100
CARO 2.22 100 - -
SABO/ POPR 12. 22 64 36
SADR/CACA 49, 44 87 13 -
SAEX Bar 33.89 80 - 20
SULPHUR CREEK STATI ON 2B (Based on continuous transect data)
0%t abl e - oBar
# Meters of Bank = 132 50 3 47
# Meters of Non-Bar C.T.'s = 65 94 6 -
C.T. % of Station o abl e %nstable  9Bar
AGSC Bar 46. 97 - -
SADR/ CACA 49. 24 94 6 100 -
SAEX Bar 3.79 100 - -

TOTALS FOR SULPHUR CREEK REACH 2 (Based on Station Data)

o%t abl e % hstabl e 9%Bar

# Meters of Bank Sanpled = 312 67 8 25
# Meters of Non-Bar C. T.'s = 180 87 13 -
Cc.I. Y% of Reach o] 'te - vBar
AGSC Bar 21.15 100 - 100
CARO 1.28
SABQ' POPR 7.05 64 36 -
SADR/ CACA 49. 36 90 10 -
SAEX Bar 21.15 82 - 18
- 144-
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SULPHUR CREEK STATION 5A  (Based on continuous transect data)

%St abl e %Jnst abl e

# Meters of Bank = 198 57 18
# Meters of Non-Bar C.T's = 104 80 20
C. T. % of Station oftable %nstable
ABLA/ CACA 6.57 100 -
AGSC Bar 24.75 - -
CACA 1.01 100 -
CARO 2.02 100 -
POPR 8.59 35 65
SABQ' POPR 11.62 78 22
SADR/ CACA 22.73 89 11
SAM Bar 22.73 67 33

oYBar
25

ofBar

100

SULPHUR CREEK STATI ON 5B (Based on continuous transect data)

oSt abl e %Jnst abl e

# Meters of Bank = 251 49 ‘ 11

f Meters of Non-Bar CT.'s = 92 85 15
c.T, %of Station %St abl e %Jnst abl e
ABLA/ CACA 7.17 94 6
AGSC Bar 40. 24 -

POPR 2.39 - -
SADR/ CACA 27.09 90 100
SAEX Bar 23.11 78 22

TOTALS FOR SULPHUR CREEK REACH 5 (Based on station data)

U6t able -

# Meters of Bank Sanpled = 449 53 14
# Meters of Non-Bar C.T.'s = 196 82 18
C.T. £ of Reach oftable %Unstable
ABLA/ CACA 6. 90 97 3
AGSC Bar 33.41

CACA 0. 45 100 s
CARO 0.89 100 -
POPR 5.12 26 T4
SABQ POPR 5.12 78 12
SADR CACA 25.17 89 11
SAEX Bar 22.94 73 27

- 145-
C9AD198CB

%Bar
40

YBar

100

ovBar
33

oB3ar

100



SULPHUR CREEK STATI ON 4A

(Based on conti nuous transect

dat a)

U6table Y%nstable  9Bar
# Meters of Bank = 306 52 10 39
# Meters of Non-Bar C.T.'s 188 84 16 -
C.T. %of Station UStable %Jnstable 9Bar
AGSC Bar 38.56 - - 100
CACA 7.84 83 17 -
CARO 20. 59 92 8
JUBA 0. 65 100
Pl CO VACC 1.31 - 100
POPR 1.63 - 100 -
SABQ POPR 1.31 100 -
SADR/ CACA 28.10 86 14
SULPHUR CREEK STATI ON 4B (Based on continuous transect data)

4stable JfUnstable fBar
# Meters of Bank = 208 51 10 38
# Meters of Non-Bar C.T.'s = 128 84 16 -
CT % of Station $Stable fUnstable $Bar
ABLA/ CACA 14. 42 90 10 -
AGSC Bar 38. 46 100
CARO 6.73 100 -
JUBA 1.44 100
POPR 6. 25 8 95
SABQ' POPR 3.85 63 38
SADR/ CACA 28.37 95 5 -
Sal i x/ CARO 0.48 100 -
TOTALS FOR SULPHUR CREEK REACH 4 (Based on station data)

iStable - $Bar
# Meters of Bank Sanpled = 514 52 10 39
# Meters of Non-Bar C. T.*s = 316 84 16 -
C.T. £ of Reach %Stable fUnstable J3Bar
ABLA CACA 5.84 90 10 -
AGSC Bar 38.54 - - 100
CACA 4. 67 83 17 -
CARO 14.98 94 6
JUBA 0.97 100 - -
Pl CO CACC 0.78 - 100 -
POPR 3.50 6 94 -
SABO POPR 2.33 75 25 -
SADR/ CACA 28.21 90 10
Sal i x/ CARO 0.19 100 -
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SULPHUR creek STATI ON 6A

C.T.

ABLA/ CACA
AGSC Bar
CARO
POPR

SADR/ CACA
SAM Bar

C9AD198CB

% of Station
5.

21.
2.

3.
60.
6.

74

31
46

28
66
56

(Based on continuous transect data)

ﬁ W%rrss 8F Rﬁﬂ.kaér 12C.ZT.'S = 88
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ust abl e

64
83

%St abl e
100

100
25
84
63

- YBar
7 2
Ynstable  9%Bar
100

75

16

- 38



Rl PARI AN COVWUNI TY TYPE/ STREAM BANK STABI LI TY RELATI ONSHI PS FOR SULPHUR CREEK

__CT n IStable %Jnst abl e “Bar
ABLA/ CACA 55 76 24

ABLA/ CAGE 15 13 87

ABLA/ STAM 1 100

ABLA/ VACA 10 80 20

AGSC Bar 209 4 1 96
ALIN COST 25 100 - -
Bedr ock 3 100 22

CACA 9 78

CARO 48 26 4

DECE 2 100

JUBA 4 75 25

Pl CO FEI D 1 100

PI CO' VACC 5 40 60

Pl EN EQAR 15 87 13

POPR 15 60 40

SABQ/ POPR 19 53 47

SACQ' CASC 4 100

SADR/ CACA 168 85 15

SAEX Bar 41 78 15 7
Sal i x/ CARO 22 100 - -
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COVPARI SON OF STREAMBANK STABI LI TY CHARACTERI STI CS ASSOCI ATED W TH
COMMUNI TY TYPES FOUND | N UNGRAZED PORTI ONS OF THE MAIN AND M DDLE FORKS OF THE
SALMON RI VER, | DAHO

Percent of Streanbanks Stable

Main & M ddl e Forks Sul phur Cr-eeka
XERIC Communities Sal non River (CEA_1987) {Forsgren 1086)
Pl CO/ FEI D 45 (0]
ABLA CACE 67 (13
ALI N/ COST 100 100
MESIC Communities
POPR 20 (60 )
DECE 59 (0]
JUBA 76 (75 )
SABQ POPR 80 (53 )
ABLA/ CACA 84 76
ABLA/ VACA 86 (80)
SADR/ CACA 88 85
Pl CO' VACC 96 (40 )
HYDRIC Communities
SAQQ CASC 85 (100 )
CARO 89 96
Sal i x/ CARO 90 100
ABLA/ STAM 96 (100 )
PI EN EQAR 100 (87 |

aSamp]es with fewer than 20 neasurenents are in parentheses .
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Table El1. Results of 1985 adult steelhead release above barrier removal project, Eldorado Creek,
evaluated August 13-14, 1986.

1985 Adult Steelhead

1986 Yearling Steelhead

Reach Arga Number of Number Percent Density Standing
{strata) (m) sections released females {no./100m") crop
Barriers to 83,776 7 1,150 78.4 8.5+2.0 7,122+1,685

Lunch Creek
Above Lunch 52,525 6 0 - 0.3+0.4 188+236
Creek
Dollar Creek 2,237 2 0 - 0 0
Total 138,538 15 1,150 78.4 4.4+1.0 7,320+1,701

Table E2. Results of 1986 chinook fry release above barrier removal project,

evaluated August

13-14, 1986.

Eldorado Creek,

4/29, 5/7/86 Release

1986 Age 0 Chinook

Reach Arga Number of Number Stocking Density Standing
(strata) (m”) sections stocked density (no./100m") crop
Barriers to 83,776 7 50,700 61 10.2+8.5 8,575+7,010

Lunch Creek
Above Lunch 52,525 6 132,300 252 35.2+21.7 18,569+11,226
Creek
Dollar Creek 2,237 2 16,000 715 153.4+50.7 3,059+2,043
Total 138,538 15 199,000 144 27.1+10.0 30,319+13,393
C9AD201CB
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Table E3. Steelhead parr rearing above Crooked Fork Creek barrier
removal project prior to steelhead introductions, evaluated
July 31-August 2, 1986.

1986 Age > 1 Steelhead

Reach ArEa Number of Density 2 Standing
(strata) (m ) sections (no./100m") crop
Below Hopeful Creek 69,840 4 0.5+40.3 380+230
Above Hopeful Creek 25,440 3 0.440.7 1144176
Hopeful Creek 17,1738 3 0.05+0.1 11+22
Total 112,453 10 0.4+40.02 505+291

a Lower 3.2 km.

-152-
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Table E4. Results of 1986 chinook fry release above barrier removal project, Crooked Fork Creek,
evaluated July 31-August 2, 1986.

5/8/86 Release 1986 Age 0 Chinook
Reach Arga Number of Number Stocking Density Standing
(strata) (m) sections stocked density (no./100m") crop
Below Hopeful 69,840 4 38,800 56 11.847.3 5,610+3,997
Creek
Above Hopeful 25,440 3 62,300 245 23.2+20.0 5,847+4,604
Creek
Hopeful Creek 17,1732 3 55,100 320 36.1+53.8 6,131+8,317
Total 112,453 10 156,200 140 21.1+13.7 17,588+10,312

a8  Lower 3.2 km.

C9AD201C8
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Table E5. Steelhead parr rearing above Boulder Creek barrier removal
project, evaluated July 29-30, 1986. (The falls were
considered a barrier only to chinook migration.)

1986 Age > 1 Steelhead
Reach Arga Number of Density Standing

(strata) (m") sections (no./100m") crop

Barrier to Yantis Ditch 97,117 9 2.841.3 2,688+1,299

Above Yantis Ditch - 0 - -

Total 97,117 9 2.8+41.3 2,688+1,299
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Table E6. Results of 1986 chinook fry release above barrier removal project, Boulder Creek,

evaluated July 29-30, 1986.

4/23, 4/30/86 Release

1986 Age 0 Chinook

Reach Arga Number of Number Stocking Density Standing
(strata) (m”) sections stocked density {no./100m") crop
Barrier to Yantis 97,117 9 99,900 103 28.9+25.3 28,112+24,777

Ditch
Above Yantis Ditch - 0 0 0 - -
Total 97,117 9 99,900 103 28.9425.3 28,112+24,777
C9AD201CB
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Table E7. Influence of distance from stocking site and gradient on
density (number/lOOmz) of age 0 chinook, Eldorado Creek,
Crooked Fork Creek, and Boulder Creek projects, 1986.

Gradient Class

km below stocking site < 2.0% >2.07
<1.0 76.0+32.2 20.8+14.9
(n=11) (n=4)

1.0-2.9 32.1+22.8 11.5+4.4

(n=6) (n=4)

> 3.0 10.9+11.5 1.0+1.0

(n=6) (n=7)

-156-

CSAD200CB



Table E8. Results of 1985 steelhead release above culvert barrier removal project, Crooked River
River, evaluated August 26-27, 1986.

1985 Adult Steelhead 1986 Yearling Steelhead
Reach Arga Number of Number Percent Density Standing
(strata) (m”) sections released females (no./100m") crop
Culvert to Forks 53,148 6 2,030 78.7 5.7+1.6 2,573+683
West Fork Crooked - 0 0 - - -
River
East Fork Crooked - 0 0 - - -
River
Total 53,148 6 2,030 78.7 5.7+1.6 2,573+683

Table E9. Chinook fry rearing above culvert barrier removal project, Crooked River, evaluated
August 26-27, 1986.

Chinook 1986 Age 0 Chinook
Reach Arga Number of redd count 4/24/86 fry Density Standing
(strata) (m7) sections 1985 released (no./100m") crop
Culvert to Forks 53,148 6 10 14,000 16.445.9 7,41342,543
West Fork Crooked - - - - - -
River
East Fork Crooked - - - - - -
River ’
Total 53,148 6 10 14,000 16.4+5.9 7,413+2,543
C9AD201CB
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Table E10. Steelhead parr rearing above Johnson Creek barrier removal
project, evaluated August 2-14, 19862. (The Cascades were
considered barriers only to chinook migration.)

1986 Age > 1 Steelhead

Reach ArSa Number of Density Standing
(strata) (m ) sections (no./100m ) crop
Barriers to Landmark 210,772 3 0.31+0.25 6444526
Landmark to Tyndall 89,291 3 0.59+1.00 5294879
Tyndall Meadows 21,125 3 0.04+0.08 8+16
Rock Creek Meadow 13,760 5 0.01+0.01 243
Sand Creek Meadow _E},733 *E 0.1540.25 20427
Total 346,681 17 0.35+0.33 1,202+1,025

2  Welsh, personal communication.
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Table E11. Results of 1986 chinook fry
evaluated August 2-14, 19862,

release above barrier removal project,

Johnson Creek,

5/9/86 Release

1986 Age 0 Chinook

Reach ArEa Number of Number Stocking Density Standing
(strata) {m) sections stocked density (no./100m") crop
Barriers to 210,772 3 0 0 4.0+43.7 8,454+7,809

Landmark
Landmark to 89,291 3 111,200 125 13.3+9.8 11,917+8,797
Tyndall
Tyndall Meadows 21,125 3 2,900P 14 5.0+3.6 1,058+768
Rock Creek Meadow 13,760 5 23,700b 172 9.9+42.6 1,410+370
Sand Creek Meadow 11,733 3 48,2000 411 6.8+3.7 872+468
Total 356,681 17 186,000b 54 7.4+3.6 23,711+10,100

a8  Welsh, personal communication.

b Includes 10,000 fry released June 30 and July 1, 1986 (Welsh, personal communication).

C9AD201CB

-159-



-091-

Table E12. Sections sampled in Crooked River and Red River to evaluate effectiveness of instream structures for
rearing juvenile chinook and steelhead, July 14-18 and August 26-28, 1986.

Treatment:
controls(C0), Section Sectio Percent Habitat Type
instream Percent width(m) area(m ) pool, pocket
Stream, reach structure(lS)  Section gradient Jul Aug  Jul Aug run riffle water
Crooked River
I Co Control 1 1.6 9.0 7.6 600 509 41.7 58.3 0
Control 2 1.5 9.3 7.3 688 540 8.3 91.7 0
IS Sill Log A 1.8 8.0 8.4 573 594 91.7 8.3 0
Sill Log B 1.2 7.3 6.3 540 465 91.7 8.3 0
Boulder A 1.9 8.9 7.1 651 515 91.7 8.3 0
Boulder B 1.5 9.5 7.8 927 769 66.7 33.3 0
I1 co Control 1 1.0 9.9 8.1 790 651 66.7 33.3 0
Control 2 0.9 10.6 10.6 1,110 1,113 88.3 16.7 0
IS Treatment 1 1.2 8.4 7.7 794 722 66.7 33.3 0
Treatment 2 0.9 9.4 9.2 754 734 100.0 0 0
Red River
I Co Control 1 2.1 8.0 6.7 473 398 0 0 100.0
Control 2 1.2 10.3 9.4 1,032 938 0 0 100.0
IS Treatment 1 1.4 9.9 9.9 891 891 66.7 13.3 20.0
Treatment 2 1.2 9.5 9.6 952 960 80.0 0 20.0
v co Control 12 - - - - - - - -
Control 2 0.3 13.0 11.8 1,989 1,976 93.3 6.7 0
I Treatment 12 - - - - - - - -
Treatment 2 0.3 14.5 12.1 2,620 2,396 86.7 13.3 0

8  Not sampled because treatment had not been applied.
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able Ei3.

and untreated sections, Crooked River and Red River, September

i6-17, 1886,

~___Depth(m) Veloci ty (mps) N Embeddedness (%)
Stream, 0.2~ 0.5~ 0.8- 0.3- 0.6- 0.38- Substrate 5~ 25- 50—
reach Traamenta Section < 0.2 0.4 0.7 1.0 Z 1.1 < 0.3 0.5 0.8 1.1 > 1.2 S 6 R B <5 25 50 75 > 75
Crooked River
I co Controt 1 41.7 58.3 1} 1} 0 80.0 4.7 8.3 1} 1} 40.0 31.7 35.8 22.5 75.0 B.3 O 8.3 8.3
Control 2 50.0 50.0 O 0 ) 25.0 50.0 167 8.3 0 0.8 417 4.3 4.2 583 417 O 0 )
IS Sill Log A 16.7 66.7 16.7 0 0 58.3 41.8 0 0 0 1.2 48.8 325 7.5 75,0 16,7 O 8.3 0
Sill Log B 33.3 66.7 0 0 0 58.3 4.8 0 0 0 183 4.3 Z.5 10.8 8.3 4.7 8.3 25.0 16.7
Boulder A 25.0 75.0 0 0 0 58.3 33.3 8.3 0 0 17.5 325 425 7.5 4.7 33.3 0O 25,0 0
Boulder B 0.0 5.3 6.7 0 0 60.0 40.0 2 0 0 26.7 30.0 33.3 10.0 40.0 33.3 O 13,3 13.3
1 co Control 1 200 @m0 O 0 0 26,6 53.3 20.0 O 0 127 2.0 50.0 11.3 4.0 4.7 0 133 O
Control @ 33.3 66.7 0 0 0 33.3 50.0 16.7 0 0 21.7 40.6 36.1 1.7 2.8 16.7 22.2 33.3 0
1s Trestment 1 33.3 66.7 0 0 0 40.0 53.3 6.7 0 0 16.0 36.0 33.3 14,7 4.7 20.0 O 26,7 6.7
Treatment 2 6.7 8.7 6.7 0 0 73.3 20.0 6.7 0 0 33.3 25.3 34.7 6.7 33.3 6.7 O 13.3 46.7
Red River
II co Control 1 1141 88.9 a 0 0 44.4 44 .4 1M1 0 1} 27 .2 6.1 32.2 34.4 222 22.2 11.1 233.3 114
Control 2 6.7 533 0 0 0 2.7 60.0 13.3 1} 0 6.3 7.7 27.3 38.0 6.7 6.7 0 46,7 40.0
Is Treatment 1 13.3 867 0 0 0 4.7 26.7 20.0 6.7 0 31.7 19.0 36.7 12,7 13.3 4.0 6.7 20.0 20.0
Treatment 2 20.0 80.0 L] 1] o 2%6.7 0.0 13.3 o 0 32.7 18.0 22.7 26.0 6.7 13.3 O 26.7 83.3
v - - - e
oo o 0 667 33.3 O 0 0 497 143 34.0 2.0 0 13,3 0 26,7 60.0
33.3 6.7 0 66.7 33.3 0 0 0 53.7 25.0 15.3 6.7 @ 6.7 0 33.3 60.0

o]

bg= send; G = gravel ; R = rubble; B = boulder,
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Table E14. Density (number/100m2) by age-group of rainbow-steelhead and chiook in treated and untreated sections, and in
off-channel ponds, Crooked River, July 14-18 and August 26-27, 1986.

July August
Adipose- Adipose
Treatment Rainhow-steelhead Chinook ¢lipped a Rainbow-steelhead Chinook clipped
Reach section 0 1 2 >3 0 I+ steelhead 0 1 2 >3 0 I+ steelhead
I Control 1 14.3 5.5 0.2 0 12.2 0.2 16.5 4.3 7.1 0 0 19.4 0 6.5
Control 2 10.2 14.4 0.4 0 10.2 0.7 7.4 2.2 6.7 0 0 9.4 0 6.7
Structures
Sill Log A 14.1 5.9 O 0 17.8 0 47.3 5.6 2.4 0.5 0 28.1 0 12.3
Sill Log 8 3.7 3.5 0.9 0 2.0 0 60.9 5.0 4.7 0 0 8.4 0.2 26.0
Boulder A 3.5 5.5 0.2 0.3 12.9 0.2 17.7 11.1 7.6 0 0 17.5 0.2 13.4
Boulder B 5.6 5.7 0.5 0.1 19.0 0.2 19.0 3.6 5.7 0.1 0 15.6 0 14.2
Connected Pond
Pond A 26.4 10.0 0 0 120.8 O 19.6 1.6 10.4 0.4 0 168.0 0 19.6
1 Control 1 18.1 11.5 1.5 0 31.4 0.1 1.6 7.2 6.0 2.2 0 16.0 0 0
Control 2 6.5 12.8 1.2 0 29.8 0.4 0.2 9.7 8.0 0.3 0.1 18.8 0.1 0
Structure 1 7.2 14.4 0.5 0.1 16.0 0.3 5.9 3.6 11.8 0.4 0 16.6 0 2.6
Structure 2 8.4 12.6 1.1 0 21.9 1.9 3.7 6.8 16.2 1.2 0 0.4 3.5
Connected Pond
Upper Pond 13.5 7.1 0.5 1.9 53.7 0 10.9 3.1 2.1 0.4 0.2 .3 0 0.3
Access 11 2.1 3 0.9 0 41.0 0 1.9 1.7 0 0 11.3 0.2 0
II1-IV Untreated
Natural 2.6 3.2 0.3 0 57.8 0.9 0 4.8 6.2 0.2 0 59.7 1.2 0
Meander 1 3.6 4.8 0. 0.9 93.4 1.2 0 5.5 6.4 0.4 0 77. 1.0 0
Meander 2 0.3 5.2 0.1 0 50.1 1.5 0 6.2 7.9 0.2 0 70.1 0.5 0

a Residualized steelhead from 1986 smolt releases.
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Table E15. Density (number/100m2) by age-group of rainbow-steelhead and chinook in treated and

untreated sections and in connected side channels, Red River, July 16-17 and
August 26-28, 1986.
July August
Treatment, Rainbow-steelhead Chinook Rainbow-steelhead Chinook-
Reach  section 0 1 2 23 -0 [+ 0 1 2 >3 0 I+
1 Control 1 0 3.4 0.8 0.2 203 0.2 0 48 0.8 0 274 0
Control 2 0.1 1.2 0.1 0 4.1 0 0 1.4 0 0 12.7 0
Structure 1 0.1 25 0.7 0 316 0.8 0.1 49 0.8 0 423 0
Structure 2 0 1.9 0.2 0.1 19.3 0.5 0 1.7 0.6 0 195 0.2
Side Channel ! 0 0 0 0 619 0 0 0 0 0 0 0
Side Channel 2 56 07 0 0 69.2 0 0 0 0 0 48 0
IV Control 12
Control 2 0.2 3.2 0.3 0 343 0.2 0.2 45 0.3 0 56.9 0.4
Structure 12
Structure 2 0.2 1.3 0.3 0 397 t 03 22 01 0 437 0.1
v Control 12
Control 2° 75 165 2.6 0 494 0.6
Riparian 18
Riparian 2° 1.6 109 05 0 151 0.1

a Not sampled because '"treatment" sections remained untreated.

b No change apparent in aquatic habitat from riparian/bank stabilization work.

C9AD201CB
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Table E16. Analysis of variance summary for age-groups of rainbow-steelhead and chinook in
sections that were treated or not treated with instream structures, Crooked River and
Red River, July 14-18 and August 26-28, 1986.

Kp>F)

Rainbow-steelhead Chinook
Source of variation df age 0 age 1 age > 1 aoe 0
Block (4 reaches) 3 23.21 (0.01) 5.67 (0.09) 7.69 (0.06) 7.86 (0.06)
Treatment (CO or 1S) 1 1.72 (0.28) 0.03 (0.88) 0.05 (0.84) 0.13 (0.74)
Error(a):block*treatment 3
Period (July or August) 1 2.60 (0.20) 0.25 (0.65) 0.36 (0.59) 1.30 (0.34)
Error(b):block*period 3
Treatment*period 1 1.82 (0.19) 2.49 (0.13) 2.46 (0.13) 0.03 (0.86)
Error(c) 19
C9A0201CB
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Table E17. Change in steelhead parr density and stream area (hectares) attributed to implemented
projects from project evaluations, 1984-86.

Year Steelhead Parr/100m2 (hectares)

Project type, stream implemented 1984 1985 1986 1987 1988
Barrier Removal - Complete

Eldorado Creek 1984-85 - 4.4 (13.8)
Barrier Removal - Partial?

Crooked Fork Creek 1984-85 - 0.2 (11.2)

Crooked River (culvert) 1984 5.7 (5.3)

Pole Creek (screen) 1983 1.0 (2.9)

South Fork tributaries 1986
Off-Channel Developments

Crooked River 1984-85 - 0.0 (0.02) 8.2 (0.08)

Red River 1985 0.2 (0.05)
Instream Structures

Lol0 Creek 1983-84 - 1.8 (15.3)

Upper Lochsa River 1983-84 0.0 (12.5)

Crooked River 1984-85 - 0.0 (5.3

Red River 1983-85 - 0.0 (7.5)

&  Benefits from partial barrier removal projects to be calculated as a fraction of standing crop
based on analysis of pre-project potential.

C9AD201CB
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Table E18. Change in chinook density and stream area (hectares) attributed to implemented projects
from project evaluations, 1984-86.

Year Age 0 Chinook/100m2 (hectares)

Project type, stream implemented 1984 1985 1986 1987 1988
Barrier Removal - Complete

Eldorado Creek 1984-85 - 27.1 (13.8)

Crooked Fork Creek 1984-85 - 21.1 (11.2)

Johnson Creek 1984-85 - 7.4 (34.7)

Boulder Creek 1985 28.9 (9.7)
Barrier Removal - Partiald

Crooked River (culvert) 1984 16.4 (5.3)

Pole Creek (screen) 1983 0.0 (2.4 -
Off-Channel Developments

Crooked River 1984-85 - 6.7 (0.02) 88.0 (0.08)

Red River 1985 44.0 (0.05)
Instream Structures

Lolo Creek 1983-84 - 0.0 (15.3) -

Upper Lochsa River 1983-84 0.0 (12.5)

Crooked River 1984-85 - 0.0 (5.3

Red River 1983-85 - 0.0 (7.5)

&  Benefits from partial barrier removal to be calculated as a fraction of standing crop based on
analysis of pre-project potential.

C9AD201CB
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APPENDI X F



A pretreatnent projection of benefits (expressed in potential parr
production) was nade for a proposed project in Marsh Creek and Vall ey
Creek to reduce cattle grazing inpacts and sedi nent |evels. Because
this projection was based on assumed changes in sedinment |evels and
mani pul ations of relationships between sedinent and parr densities
devel oped at low seeding, it nust be considered prelinmnary.

The 1985 inventory of headwater streans in the upper Sal non River
and Mddle Fork Salmn River (OEA 1987a,b) defined pretreatnent
sediment levels and determned that sedinment (% sand) in ungrazed
reaches of the upper Salnon River averaged 73% of |evels found in
grazed reaches. This value was assunmed to represent potential sedinent
reduction of the project.

Parr density and sedinent data from | ow gradi ent reaches of the
upper Salnmon and Mddle Fork Salnmon rivers (Figs. 5 and 6) were used in
prediction equations. The upper 25th percentile of densities for both
speci es were used as a subset to sinulate rearing potential (Figs. F
and F2).

Logi stic equations of the form
DENSI TY = k/(ItEXP(atbx))

where k = upper assynptote for density,

a and b

constants, and
X = proportion sand
were fit to the data subsets.

Paraneter estinmates were k = 39.4, a = -5.4, and b = 12.8 for
chinook, and k = 4.2, a =-3.2, and b = 7.4 for steel head. Val ues of k
for both species were considered too low to represent full seeding
densities in unsedinmented, |owgradient habitat.

We adjusted the prediction equations by holding a and b constant
and setting k = 110/100n2 for chinook and k = 10/100m2 for steel head.
These val ues were selected based on literature values (Sekulich 1980)
and on naxi num densities observed in | owgradi ent stream reaches from
the Mnitoring and Evaluation Project.

Potential increases in chinook and steel head density were projected
fromthe adjusted prediction equations based on the assuned reduction
in sediment (Table Fl), and converted to increases in potential
standi ng crop. The largest predicted increases in density coincide
with the steeper portion of the prediction equations (Figs. F and F2).
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Post-treatnent evaluations will be necessary to estinate t he act ual
sediment reduction, refine or develop new prediction equations at

higher seeding levels, and test assunptions in the pretreatnent
proj ection.
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Fi gure F1.
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Projected response of chinook rearing density at full
seeding to changes in sedinment, |owgradient sections,
upper Sal mon and M ddle Fork Salnmon rivers, 1984-86. Solid
line was fit to upper 25th'percentile of densities by

| ogistic equation. Ful | seeding response (dashed |ine) was
projected by setting k-110.
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RAINBOW-STEELHEAD PARR / 100 M2

Figure F2.
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Projected response of rainbowsteelhead rearing density at
full seeding to changes in sedinment, |owgradient sections,
upper Salnon and Mddle Fork Salnon rivers, 1984-86. Solid
line was fit to upper 25th percentile of densities by
| ogistic equation. Ful | seeding response (dashed |ine) was
projected by setting k = 10.
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Tabl e F1. Projected increased parr production at full seeding due to proposed reduction in cattle grazing inpacts
and sedi mentation.

Proj ected increase

a
Percent Sand Reach Chi nook St eel head
Stream Reach 1985 Proj ect ed area(mz) Density Standi ng crop Density Standing crop
Marsh O 3 15.0 10.9 22, 289 1.3 290 0.3 67
4 19.0 13.8 19, 275 .5 482 0.4 77
5 23.5 17.1 39, 152 .9 1,918 0.6 235
6 55.5 40.3 31, 393 44.8 14, 064 2.7 848
Subt ot al 112,109 16, 754 1, 227
Valley O. 1 36.5 26.5 97,973 22.7 22,240 1.5 1,470
2 28.5 20.7 40,991 9.6 3,935 1.0 410
3 26.0 18.9 76, 707 6.9 5,293 0.8 614
4 26.5 19.2 9,839 7.4 728 0.8 79
5 25.0 18.1 15, 332 6.1 935 0.7 107
6 23.5 17.1 10, 320 4.7 485 0.6 62
7 38.5 27.9 49, 258 26.9 13, 250 1.7 837
Stanley O. 1 51.5 37.4 10, 511 45.8 4,814 2.6 273
2 95.0 69.0 7,272 3.4 247 1.0 73
Crooked O. 66.5 48.3 7,671 30.2 2,317 2.5 192
Trap O. 1 58.5 42.5 26, 085 42.0 10, 956 2.4 626
Bk C. 1 28.0 20.3 15, 834 9.0 1,425 0.9 143
3 64.0 46.4 36. 025 34.2 12.321 2.6 937
Subt ot al 403, 818 78.946 5, 823
Tot al 515, 927 95, 700 7,000
a Assunes a ratio of 0.73 for ungrazed (% sand): grazed (% sand) based on OEA (1987a,b).
b Assunes logistic response to sedinent, with k = 110 for chinook and k = 10 for steel head (see text
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